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BIENNIAL   REPORT 


COMMISSIONER  OF  AGRICULTURE 


S".  C.  Department  of  Agbicultubb, 
Baleioh^  December  1,  1914. 
His  Excellency,  Governor  Craig  : 

In  compliance  with  section  3944  of  the  Bevisal  of  1905^  I  submit  the 
following  report  of  the  operations  of  the  Department  of  Agriculture  for 
the  years  1913  and  19 14,  to  be  transmitted  to  the  L^slature  with  such 
reference  as  you  may  deem  for  the  public  welfare. 

The  advance  which  the  adult  farmer  has  made  in  knowledge  of  his 
profession  and  the  results  attained  have  never  been  surpassed,  if  equaled, 
by  any  people  in  the  same  length  of  time.  The  State  has  risen  from  the 
twenty-second  to  the  thirteenth  position  as  to  value  of  its  agricultural 
products.  For  the  fifth  successive  year  (including  1914)  it  is  first  in 
production  of  cotton  per  acre,  having  reached  315  pounds  in  1911. 

The  Department  received  in  1913  from  the  American  Pomological 
Congress  the  Wilder  prize,  which  is  the  highest  award.  It  had  for  three 
years  received  the  sweepstakes  prizes,  and  Iforth  Carolina  apples  are 
beginning  to  be  recognized  in  the  markets  of  the  world.  The  State 
excels  in  amount  of  sweet  potatoes  and  peanut  crops;  !N'orth  Carolina 
compared  with  States  of  the  so-called  com  belt  as  to  value  of  crop  of 
com  upon  an  acre  in  1913.  The  following  statement  is  from  the  Year 
Book  of  the  National  Department  for  1913:  An  acre  of  corn  in  North 
Carolina  is  worth  $15.11;  in  Iowa,  $15.05;  Missouri,  $14.72;  Minnesota, 
$12;  South  Dakota,  $11;  Illinois,  $16;  Indiana,  $16.  The  amount  of 
com  is  greater  in  the  other  States,  but  the  price  per  bushel  is  higher 
here. 

Our  people  are  conservative,  rather  slow  to  adopt  new  ideas  or  to  run 
after  "imaginary"  progress.  The  Department  has  approached  them 
along  lines  of  which  they  have  some  knowledge,  and  they  have  responded 
in  a  surprising  manner.  This  has  been  the  result  of  the  teaching  at  the 
institutes  and  by  practical  demonstrations. 
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The  following  are  some  statistics  showing  what  has  been  done : 


-1909- 


Acreage. 

Corn   2439.457 

Wheat 501,912 

Oats 190,000 

Rye   48,685 

Peanuts 195,134 

Sweet  potatoes 84,740 

Hay -   375,795 

Tobacco   221,800 

Cotton 1,274,404 


Production,         Per 

Biuhel*.  Acre. 

34,000,000  13.8 
4,743,000    7.6 

2,783,508  18. 

280.431    5.8 

5,980,919  100 

8,493,203  100 
369,732^   0.98^ 

138,813*  625 

665,132»  234 


-191$- 


Acrtage. 

2,835,000 

605.000 

230.000 

46,000 

80,000 

320,000 

250,000 

1,439,000 


Production^ 
Bushels. 

55.282.000 

7,078,000 

4,190,000 

474,000 


Per 
Acre, 

20. 
11.7 
20. 
10.3 


»Tons.    'Pounds.     •Bales. 


8,000,000     100 

419,000*       1.31 

167,000,500*   670 

79e,000»   239 

(1911)  315 


I860. 


Corn 30     bu. 

Wheat 4.7  bu. 

Oats 2.7  bu. 

Tobacco - 23     lb. 

Sweet  potatoes 62     bu. 

Cotton %  ba. 


-Production  per  Individual. n 

1910. .  1918. 

15     bu.  22.5  bu. 

1.8  bu.  3.3  bu. 

1.2  bu.  1.5  bu. 

69     lb.  70     lb. 

4     bu.  3.5  bu. 

%  ba.  %  ba. 


Nineteen  hundred  and  eleven  is  the  last  year  we  have  a  report  as  to 
stock,  the  Corporation  Commission  having  combined  several  kinds  of 
animals,  and  state  value  of  combination  in  the  tax  lists.  In  1911,  com- 
pared with  1909,  there  was  a  gain,  of  horses,  4,000 ;  mules,  6,000 ;  milk 
cows,  3,000 ;  hogs,  33,000 ;  a  loss  of  7,000  in  cattle  and  4,000  in  sheep. 

The  crop  of  1913,  the  last  of  which  we  have  a  full  report,  was  as 
follows :  „    .  „ , 

Total.  Value. 

$  65,000,000 

3,100.000 

8,500,000 

474,000 

136,000 

1,938,000 

4,880,000 

9,000 

6,914,000 

31,000,000 

50,000,000 


Corn 55.282,000  bu.* 

Oats 4,485,000  bu.* 

Wheat 7,078,000  bu.* 

Rye   474,000  bu. 

Buckwheat 174,000  bu. 

Potatoes 2,400,000  bu. 

Potatoes  (sweet) 8,000,000  bu. 

Rice 7,000  bu. 

Hay  (tons) 419,000 

Tobacco  (pounds) 167,000,000 

Cotton   (bales) 800,000 

Cotton  seed 10,000.000 

Peas   1,500,000 

Peanuts   6,000,000 

Soja  beans 100,000 

Grass,  other  seed  and  green  forage 2,(X)0,000 

Vegetables  (garden) 2,500,000 

Apples 2,044,670 


•Including  forage. 
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Value. 

Peaches,  pears,  and  grapes $  1,500,000 

Truck _ 2,500,000 

Pasturage   - 30,000,000 

Dairy  products 2,000,000 

Poultry  and  eggs 9,000,000 

Wool .--- 220,000 

Farm  animals 18,000,000 

Total 1250,315,670 

If  to  this  is  added  the  crop  of  animals : 

Value. 

425,000  pigs,  74,000  lambs,  3,368  horse  colts,  842  mule  colts,  1,000,000 
hogs  butchered,  and  the  year's  growth  on  yearling  and  young 
stock  which  was  reported  as  crop  of  1909 $  18,000,000 

The  farming  lands  were  valued  for  1913  at 232,000,000 

The  following  report  as  to  imports  of  feeds  which  could  be  produced 
in  the  State  is  interesting  as  showing  the  inclination  of  our  people  to 
raise  their  supplies.    In  1909  the  amount  was  $59,000,000. 

Showing  comparative  values  of  food  and  feed  products  shipped  into 
North  Carolina  during  1911  and  1913: 

1911.  WS. 

Com  @  80c.  a  bushel _ _- $  4,346,420.80    $  6.404.672.80 

Wheat  @  $1  a  bushel 4,378,316.00  5,686,647.00 

Oats  @  50c.  a  bushel - 119,966.00  173,687.00 

Apples  @  $5  a  barrel 357,105.00  349,650.00 

Dried  fruit  @  10c.  a  pound _• 19,420.30  9,432.30 

Cured  meat  @  12%c.  a  pound 6,666,429.62  1,027,102.87 

Fresh  pork  @  10c.  a  pound 37,664.30  92,608.90 

Barreled  pork  @  $25  a  barrel  of  200  pounds 55,875.00  50,900.00 

Dressed  beef  @  12%c.  a  pound 12,937.00  7,085.25 

Miscellaneous  packing-house  products  @  10c .  1,307,800.00 

Butter  @  20c.  a  pound  — 875.20  1,110.40 

Cheese  @  12%c.  a  pound 39,057.37  36,845.37 

Canned  goods  @  |2.50  a  case —  116,257.50  147,247.50 

Sirup  @  40c.  a  gallon __.  21,110.80  28,584.80 

Honey  @  10c.  a  pound 789.50  1,068.80 

Vegetables  @  5c.  a  pound 3,516,716.45  6,637.00 

Hay  @  $20  a  ton 15,607,820.00  2,160,940.00 

Feedstuffs— bran,  shorts,  etc.,  @  $25  a  ton 2,225,625.00  1,650,425.00 

Total  values $39,640,885.55    $20,716,671.68 

Balance  in  favor  of  1913 19,124,213.87 

The  above  figures,  most  of  which  were  taken  direct  from  the  books  of 
the  different  railroad  companies  doing  an  interstate  business,  seem  to  be 
the  closest  approximation  possible  to  the  actual  facts,  and  show  that  the 
State  has  decreased  its  imports  greatly  within  the  last  four  years  and  is 
thus  waking  to  the  possibility  and  necessity  of  producing  its  own  food 
supplies. 
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DRAINAGE. 


There  are  eighty-three  drainage  districts  being  operated  in  the  State^ 
which  have  probably  contributed  a  quarter  of  a  million  acres  of  new 
land  to  this  com  crop,  which  will  probably  exceed  six  million  bushels  in 
its  yield. 

The  Department  has  no  connection  with  general  drainage  law,  but 
conducts,  in  cooperation  with  the  iN'ational  Department,  farm  drainage, 
instructing  and  demonstrating  to  the  farmers  proper  systems  to  suit  the 
farms  concerned,  both  in  open  ditch  and  tile  drains. 

Drainage  of  the  creeks  in  the  piedmont  section  not  only  restores  thou- 
sands of  acres  of  lands  of  highest  quality,  but  also  improves  the  health 
of  the  communities,  which  have  been. subject  to  the  most  virulent  types 
of  fever. 

ANIMAL   HUSBANDRY. 

The  following  counties  have  been  cleared  of  ticks  and  released  from 
quarantine  during  these  two  years :  Cumberland,  Greene,  Harnett,  Hoke, 
Lenoir,  Moore,  New  Hanover,  Kobeson,  Scotland,  Wayne,  and  a  portion 
of  Northampton. 

This  has  been  a  great  relief  to  the  people  of  these  counties  and  has 
enabled  them  to  sell  their  cattle  at  an  advanced  price  and  with  but  little 
trouble.  Two  years  more  will  probably  clear  the  State  wherever  the 
stock  law  prevails.  It  will  hardly  be  practical  to  eradicate  the  tick 
where  there  is  the  open  range. 

HOO   CHOLERA. 

Anti-hog-cholera  serum  has  been  distributed  in  sixty-six  of  the  one 
hundred  counties  of  the  State  and  at  least  $100,000  saved  the  farmers. 
The  price,  which  was  50  cents  per  c.c.  in  1912,  is  now  25  cents,  and  it  is 
expected  to  fix  the  price  at  20  cents.  A  suitable  plant  has  been  com- 
pleted at  a  cost  of  $9,000.  No  further  appropriation  will  be  requested, 
unless  it  be  for  constructing  a  road  or  equipping  feed  lots.  The  re- 
ceipts from  sales,  it  is  estimated,  will  pay  the  expenses  of  operation. 

Amounts  of  serum  put  out  in  the  diflferent  counties  in  the  State  from 
December  1,  1913,  to  November  15,  1914: 

Alamance - 320  c.c.  Chowan 4,200  c.c. 

Anson  — - -     599  c.c.  Columbus    -  1,900  c.c. 

Beaufort    - —39,670  c.c.  Craven 3,950  c.c. 

Bertie _ —16,980  c.c.  Cumberland    3,369  c.c. 

Bladen   — 3,113  c.c.  Davidson - -  2,960  c.c. 

Buncombe   17,132  c.c.  Duplin —  2,240  c.c. 

Cabarrus  - 5,070  c.c.  Durham _ _  1,899  c.c. 

Caldwell — -       60  c.c.  Edgecombe    61,214  c.c. 

Carteret 11,440  c.c.  Forsyth    _     295  c.c. 

Chatham    ._ 83  c.c.  Franklin    — -  5,935  c.c. 
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Gaston 2,025  c.c. 

Gates   1,430  c.c, 

GranvUle 4,050  c.c. 

Greene  - 1,000  c.c. 

Guilford — 6,550  c.c. 

Halifax    -27,919  c.c. 

Harnett  - 860  c.c. 

Haywood - 1,200  cc. 

Henderson 570  cc. 

Hertford   _ 4,240  c.c. 

Johnston   — 13,291  cc. 

Jones    4,358  c.c 

Lenoir 9,657  Cc 

Lincoln 110  cc. 

Martin   750  cc 

McDowell    100  cc. 

Mecklenburg 5,261  cc 

Moore  - — 22,583  cc 

Nash 3,750  cc 

New  Hanover 8,006  c.c. 

Northampton    9,210  cc 

Onslow 32,052  c.c 


Orange  - -     650  cc 

Pamlico   8,543  cc. 

Pender  -  1,916  c.c 

Perquimans 8,510  cc. 

Pitt 25,788  cc 

Richmond    4,450  cc 

Robeson 6,555  cc 

Rockingham -  1,650  cc 

Rowan  5,116  cc 

Sampson 1,953  cc 

Scotland    —  1,671  cc 

Stanly   -       60  cc 

Stokes    240  cc 

Swain 750  cc 

Vance  - -  2,880  cc 

Union  —  1,650  cc 

Wake   - - -22,735  cc 

Warren    970  cc 

Washington    14,654  cc 

Wayne  12,170  cc 

Wilson   3,270  cc. 

Yancey 900  cc 


There  have  been  some  cases  of  black  leg  and  a  few  of  glanders. 
These  have  all  been  attended  to  by  the  Veterinary  Department,  and 
there  has  been  no  serious  outbreak.  Careful  attention  has  been  given 
to  prevent  introduction  of  the  foot  and  mouth  disease  now  prevailing  in 
some  of  the  States.    So  far  it  has  not  appeared  in  INTorth  Carolina. 

Dr.  Flowe  has  fully  justified  the  confidence  of  the  Board  in  placing 
him  in  charge  as  State  Veterinarian.  His  three  years  experience  was 
of  great  value  in  equipping  him  for  the  position. 

ANIMAL   INDUSTBY. 

Professor  Gray,  as  shown  by  his  report,  has  done  considerable  work 
on  several  lines.  The  hog  work  is  perhaps  the  most  extensive  at  this 
time  and  most  valuable  to  the  State. . 

The  use  of  the  Edgecombe  farm  for  this  work  has  been  given  him,  the 
superintendent  to  furnish  him  the  crops  he  may  wish  for  experiments 
by  raising  them  on  the  farm.  This  work  is  directly  along  the  lines  of 
the  Lever  law,  and  much  of  the  money  for  conducting  it  should  be 
received  from  that  source. 

The  press  states  that  the  North  Carolina  Farmers'  Union  has  re- 
quested the  Legislature  to  make  a  direct  appropriation  to  meet  that  of 
the  Lever  bill.  This  is  proper  as  an  appropriation  to  the  A.  and  M. 
College,  as  the  Lever  bill  does  not  in  any  way  recognize  the  State  Board 
of  Agriculture;  but  the  funds  come  as  an  appropriation  to  the  A.  and 
M.  College,  and  the  Department  is  rather  butting  in,  while  there  is  still 
abundant  opportunity  for  the  Board  to  spend  all  its  funds  in  the  lines 
which  the  State  law  directs. 
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COTTON. 

What  to  do  with  cotton  is  the  disturbing  query  in  North  Carolina 
economy. 

If  our  farmers  followed  the  advice  of  the  Board  this  matter  would  be 
settled  and  cotton  would  be  sold  or  held  at  their  pleasure.  They  will  not 
do  this.  Then  some  legal  plan  of  warehousing  is  needed.  This  is  a  mat- 
ter for  the  L^islature  which  we  cannot  control.  The  system  which  was 
used  for  tobacco  warehouses,  and  was  among  our  statutes  from  1777  to 
1905,  seems  to  be  as  good  if  not  better  than  any  other  proposed,  and 
would  require  but  little  change  in  phraseology.  The  only  relief  for  the 
farmer  is  to  raise  the  supplies  necessary  to  operate  his  farm. 

BBDUCTION    OF   NEXT   CROP. 

There  can  be  no  doubt  about  this  being  done  in  this  State,  as  large 
crops  of  wheat  and  oats  have  been  sown,  and  some  will  put  cotton  land 
in  beans,  pease,  etc.,  next  spring,  while  it  is  thought  others  will  put  in 
tobacco  that  deducted  from  cotton,  and  will  in  1915  experience  the  same 
loss  from  excess  that  is  now  the  lot  of  the  cotton  men. 

What  legal  action  can  or  will  be  taken  on  this  subject  is  a  matter  for 
the  Legislature;  and  as  the  legislators  are  fresh  from  the  people,  they 
will  decide  what  shall  be  done. 

The  Department  has  no  power  to  enforce  any  ideas  it  may  entertain 
on  the  subject;  and  a  simple  pledge  to  redeem  has  not  proved  of  much 
value  in  the  past,  and  would  not  be  worth  the  expense  of  canvassing  to 
procure  them. 

GRADING   AND   STANDARDIZING   COTTON. 

Last  year  Congress  directed  the  Department  of  Agriculture  to  estab- 
lish grades  of  cotton.  Nine  grades  were  established,  attention  being 
paid  only  to  color  and  freedom  from  trash.  I  called  the  attention  of  the 
National  Department  to  the  fact  that  the  true  value  of  cotton  was  not 
color  and  freedom  from  trash,  but  length  and  tensile  strength  of  fiber, 
and  suggested  that  attention  be  given  to  this  feature  in  grading.  I  also 
proposed  amendments  to  the  bill  which  Mr.  Lever  of  South  Carolina 
had  offered  on  the  subject.  The  bill  was  amended  as  suggested,  and 
these  properties  are  now  considered  in  making  standards. 

The  United  States  Bureau  of  Marketing  entered  upon  this  service  in 
Edgecombe  County,  the  ginner  sending  a  sample  designated  by  a  number 
from  each  bale  of  cotton.  This  is  graded  and  returned  to  the  ginner, 
who  puts  the  grade  on  the  bale  as  numbered.  The  farmers  of  Edge- 
combe inform  me  that  it  has  been  of  value,  and  the  grade  of  the  cotton 
has  been  higher  than  heretofore.    The  price  at  which  Edgecombe  grade 
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sells  is  compaxed  with  kind  of  cotton  graded  in  old  manner  at  Stanhope, 
Tayetteville,  and  Scotland  Neck,  to  show  the  difference  paid  for  graded 
and  ungraded  cotton. 

It  is  a  little  singular  that  in  1914,  a  hundred  and  fifty  years  or  more 
since  cotton  became  a  prominent  article  of  commerce,  its  true  value  is 
considered  in  fixing  its  market  price  for  the  farmer  or  producer.  This 
matter  is  always  considered  as  the  cotton  approaches  the  miller.  In 
another  season  it  is  expected  that  the  work  will  be  much  extended,  and 
as  it  covers  the  whole  South,  the  National  Department  should  bear  the 
expense. 

The  United  States  law  as  to  standards  and  grades  can  only  apply  (as 
the  pure  food  law  does)  to  interstate  business.  It  will  be  necessary  for 
the  State  to  enact  it  so  that  it  will  apply  to  transactions  between  our 
own  citizens. 

ANALYTICAL. 

The  analysis  of  fertilizers  has  continued,  and  there  has  been  but  little 
complaint  as  to  deficient  goods.  Where  there  has  been  any,  the  Commis- 
sioner has  determined  the  loss  or  penalty  according  to  the  amended  law, 
recognizing  shortage  in  weight  as  well  as  in  analysis. 

The  following  have  been  recognized  by  the  Board  as  legal  bases  for 
fertilizer  ingredients,  and  are  not  required  to  be  analyzed  each  year: 
Acid  phosphate,  Thomas  slag,  bone  meal,  kainit,  manure  salt,  muriate  of 
potash,  sulphate  of  potash,  nitrate  of  soda,  cyanamid,  dried  blood, 
slaughter-house  tankage,  fish  scrap,  cotton-seed  meal,  sulphate  of  am- 
monia. All  other  tankages  must  be  analyzed  each  year,  and  all  other 
material  to  be  used  as  sources. 

SOIL   WORK. 

The  following  counties  have  been  surveyed  and  maps  have  been  or  will 
soon  be  prepared  for  distribution :  Ashe,  Kandolph,  Johnston,  Forsyth, 
Wake,  Bladen,  Union,  Eowan,  and  Lincoln. 

A  few  years  ago  it  was  customary  to  request  of  the  Department 
formulas  for  each  kind  of  crop,  and  many  formulas  were  prepared  and 
distributed  by  Bulletin  or  otherwise.  Mr.  Worthen,  in  charge  of  the 
soil  work,  in  1902  called  attention  to  the  fact  that  it  was  necessary  to 
have  some  knowledge  of  the  soil  as  well  as  the  crop  to  prepare  a  formula 
of  value.  Since  that  time  much  advance  has  been  made  on  this  line.  A 
knowledge  of  the  soil  is  one  of  the  most  important  items  for  our  farmers. 

While  the  soil  survey  is  progressing  each  year,  the  reports  of  the  com- 
position of  the  soils  are  not  as  complete  as  they  are  in  some  other  States. 
It  requires  a  man  well  versed  in  this  to  properly  report  this  subject. 
I  suggest  that  a  Division  of  Soils  be  established  to  cover  this  whole  mat- 
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ter,  the  director  of  which  shall  be  in  charge  of  the  soil  survey,  soil  inves- 
tigation,  soil  analysis,  and  all  matters  relating  to  this  head,  and  that  all 
persons  engaged  in  it  report  to  him. 

TEST    FABMS. 

The  old  tobacco  belt  or  Granville  farm  at  Oxford  and  the  black  land 
at  Wenona,  Washington  County,  have  been  added  to  those  heretofore 
operated.  The  Blantyre  farm  yielded  a  crop  of  very  fine  apples  for  the 
first  time  this  year.  It  was  wise  to  retain  this  farm,  which  the  Depart- 
ment has  managed  from  clearing  the  land  and  which  affords  opportunity 
for  experiments  and  demonstrations  in  fruit. 

The  apple  crop  in  North  Carolina  is  very  abundant;  as  our  apples 
become  better  known,  fruit  growing  will  be  one  of  the  most  remunera- 
tive businesses  in  the  State.  The  prominence  which  it  has  attained  is 
due  largely  to  the  work  of  the  Horticultural  and  Entomological  divisions 
of  the  Board. 

FOODS   AND   ILLUMINATING   OILS. 

This  is  now  a  division  in  charge  of  Mr.  W.  M.  Allen.  There  is  not 
much  adulteration  now  found  in  the  goods  offered  for  sale  in  the  State, 
but  it  requires  constant  inspection  to  maintain  the  standard  which  has 
been  established. 

BOTANY  AND   AOBONOMT. 

The  quality  of  the  seed  sold  is  much  improved;  and  the  amount 
received  for  licenses  has  increased  from  $1,350  in  1913  to  $1,675. 
Tobacco 'seed  cleaned  in  1913,  300  acres;  in  1914,  43,000  acres. 

The  Board  at  the  June  (1913)  session  decided  to  undertake  the  manu- 
facture of  cultures  for  legume  crops,  as  the  Commissioner  had  recom- 
mended two  years  ago,  and  authority  had  been  given  by  the  act  generally 
known  as  the  "Brown  bill."  No  work  undertaken  by  the  Department 
has  met  with  a  more  ready  response.  Cultures  for  nearly  8,000  acres 
were  sold  in  the  three  months  operated,  and  at  50  cents  per  acre,  while 
the  price  had  formerly  been  $2,  a  saving  of  $12,000  to  the  farmers.  The 
demand  this  spring  is  expected  to  be  much  increased  and  the  sale  of  the 
goods  to  meet  all  expenses.  This  was  done  this  fall,  and  the  salary  of 
the  assistant  and  cost  of  laboratory  in  addition. 

The  Agronomist  has  been  permitted,  upon  application  for  his  services, 
to  visit  and  make  suggestions  to  persons  having  large  tracts  of  land  or 
single  farms.  The  persons  visited  pronounce  his  services  the  most  valu 
able  they  have  received ;  the  results  are  reported  to  the  Department,  and 
the  farmers  of  the  State  get  the  advantage  of  them.  Miss  Bademacher, 
the  assistant  in  charge  of  the  manufacture  of  cultures,  is  well  equipped 
for  work  and  the  Department  was  very  fortunate  in  securing  her 
services. 
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demonstration. 

Mr.  C.  E.  Hudson  of  the  KTational  Department  is  in  charge  of  this 
work,  and  is  now  operating  in  eighty-one  counties.  The  benefit  of  the 
work  will  depend  upon  the  efficiency  of  the  county  demonstrators,  and  it 
may  require  some  time  to  procure  a  sufficient  number  of  capable  men 
for  all  the  positions.  This  work  is  done  in  cooperation  with  the  authori- 
ties of  each  county,  and  the  county  can  discontinue  the  work  if  not 
deemed  profitable.  The  demonstrator  is  supposed  to  be  acquainted  not 
only  with  crop  raising,  but  also  animal  husbandry  and  diseases.  In 
1913  the  average  among  the  operators  was,  for  com,  44i'2  bushels  per 
acre. 

COOPERATIVE    MARKETING. 

This  is  a  subject  of  much  importance  to  the  farmer.  One  farmer 
often  by  individual  action  makes  himself  unnecessarily  a  competitor  of 
his  neighbor,  when  by  acting  in  unison  the  interest  of  each  would 
be  promoted.  If  the  farmers  in  a  community  would  inaugurate  the 
system,  it  would  be  beneficial  to  them  and  would  grow  until  different 
communities  would  learn  to  act  together.  Attention  is  called  to  the 
report  of  the  Chief  of  Marketing,  which  contains  much  information  of 
value. 

farmers'    INSTITUTES. 

The  progress  the  farmers  have  made  is  due  more  to  this  work  than  to 
any  other  of  the  Department,  although  all  of  our  activities  have  been 
helpful.  It  has  taught  them  to  think  and  to  have  the  courage  of  their 
convictions. 

The  institutes  of  the  season  of  1914  have  been  more  largely  attended 
and  greater  interest  has  been  manifested  than  heretofore. 

The  attendance  for  1914  was: 

Mea   35.632 

Women    • 36,187 

Total - 71,819 

The  total  attendance  for  1913  was  57,805,  an  increase  for  1914  of  over 
20  per  cent.  This  does  not  include  the  Demonstration,  Corn  Club,  Girls' 
"Work,  and  Dairy  meetings. 

Prizes  are  offered  for  the  best  loaf  of  bread  by  a  woman  over  20  years 
of  age  and  best  pone  of  com  bread  by  a  girl  under  20.  These  prizes  are 
limited  to  women  living  on  a  farm. 

When  feasible,  women's  branch  institutes  are  organized  at  the  places 
where  institutes  are  held,  to  meet  monthly.  Two  hundred  and  five  of 
these  institutes  were  organized.    If  the  women  take  hold  of  this  matter 
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as  we  expect,  it  will  in  a  great  measure  solve  the  problem  of  "rural 
uplift,"  as  the  men  will  be  willing  to  attend  the  meetings  if  the  women 
are  there. 

Mr.  Parker  is  the  president  of  the  American  Association  of  Institute 
Workers,  which  includes  the  United  States  and  Canada. 

The  work  among  the  girls,  generally  known  as  tomato  club  work,  is  one 
of  the  most  important  in  agricultural  history.  It  is  equal  to  that  which 
has  been  made  by  .the  girls'  fathers  in  handling  the  principal  agricul- 
tural crops,  and  includes  not  only  canning,  but  pickling,  preserving, 
in  such  condition  that  it  can  be  kept  for  use  as  desired,  of  all  family 
supplies  which  the  farm,  oi-chard,  or  garden  produce.  The  wives 
and  daughters  of  farmers  in  the  past  have  had  in  most  cases  little  con- 
sideration as  to  their  comfort  or  convenience,  and  but  little  oppor- 
tunity to  provide  themselves  with  money  to  be  used  as  they  may  deem 
best :  allowance  is  frequently  small  and  grudgingly  given. 

Too  often  the  birth  of  a  daughter  is  deemed  the  arrival  of  a  rather 
undesirable  member  of  the  family,  who  will  be  a  "help  eat"  and  not  a 
help  meet.  This  is  unjust,  and  many  a  family  comes  to  wish  that  each 
member  had  been  a  girl.  The  result  of  this  work  is  expected  to  remedy 
this  injustice  and  give  the  girls  a  chance  to  show  to  the  world  that  it  was 
not  ability,  but  opportunity,  they  lacked  in  the  past. 

The  Department  found  in  our  own  midst  a  person  adequately  equipped 
for  this  work — ^Mrs.  Charles  McKimmon  of  Raleigh — and  she  has  dis- 
covered or  developed  aiders  of  suitable  ability  as  they  were  needed. 

The  Confederate  wife,  sister,  sweetheart,  and  daughter  made  the  Con- 
federate soldier  what  he  was;  and  their  descendants  will  make  the 
Southern  men  as  famous  and  valuable  and  notable  as  farmers  if  they 
will  yield  to  their  influence. 

In  the  thirty  counties  in  which  Mrs.  McKimmon  directed  work  the 
girls  cooperating  derived  a  personal  profit  over  expenses  of  $25,000,  or 
$800  to  a  county.  It  is  hoped  next  year  to  operate  in  nearly  every 
county  and  to  average  at  least  $1,000  to  the  county. 

Four  hundred  thousand  tin  cans  and  55,000  glass  jars  were  prepared. 
For  all  these  goods  there  is  a  ready  market,  as  they  are  warranted  as  to 
quantity  and  quality.  I  hope  each  one  who  reads  this  report  will  turn 
to  and  read  Mrs.  McKimmon's. 

CORN    CLUB   WORK. 

The  number  of  boys  enlisting  in  this  work  increases  each  year  and  the 
corn  crop  of  the  State  is  increased  by  their  yields.  The  work  is  well  con- 
ducted by  Mr.  T.  E.  Browne  and  his  assistant,  Mr.  Morrison.  I  have 
no  suggestions  to  make,  but  only  request  them  to  continue  the  work  in 


Digitized  by  VjOOQIC 


Commissioner  of  Agriculture.  19 

the  efficient  manner  in  which  it  has  been  conducted,  and  that  when  the 
time  shall  come  for  the  boys  to  be  the  farmers  they  will  show  by  their 
farming  the  benefits  they  received  through  the  efforts  of  the  Department. 

EXPIRATION    OF    TERMS. 

The  terms  of  the  following  members  expire  March  1,  1916: 

K.  W.  Barnes Second  District. 

R.  W.  Scott Fifth  District. 

William  Bledsoe Eighth  District. 

LEGISLATION. 

It  is  recommended  that  the  provision  in  section  14,  chapter  67,  Laws 
of  1911,  which  requires  advance  of  the  funds  of  the  Agricultural  De- 
partment to  pay  expenses  for  surveys  of  drainage  districts  be  repealed. 

That  the  law  concerning  weights  and  measures  be  enforced. 

That  the  provisions  of  the  iNTational  laws  as  to  pure  food  and  grades 
and  standards  of  cotton  be  enacted  by  the  Legislature,  so  that  the  pro- 
visions of  these  acts  will  apply  to  citizens  of  the  State  when  dealing  with 
each  other. 

Also,  if  necessary,  the  Board  be  given  power  to  exempt  from  annual 
analysis. 

BULLETINS. 

The  Bulletins  issued  by  the  Department  rank  with  the  best  from  any 
source,  including  the  National  Department.  The  bulletin  on  canning 
having  been  exhausted,  a  new  edition  was  issued  for  the  month  of 
October. 

The  reports  of  the  heads  of  divisions  in  the  Department  force,  and  a 
financial  one  of  the  receipts  and  expenditures  for  the  years  1913  and 
1914,  are  annexed. 

THE   NORTH    CAROLINA    FARMER. 

Much  is  said  about  the  large  per  cent  of  illiterates  among  the  adult 
fanners  of  the  State,  which  is  much  to  be  regretted,  and  all  efforts  should 
be  encouraged  to  correct  it ;  yet  this  report  is  of  the  work  accomplished 
by  the  North  Carolina  adult  farmer.  As  the  adult  farmer  of  the  Con- 
federate period,  who  was  reported  equally  as  ignorant,  proved  himself 
the  equal  of  any  of  his  comrades  as  a  soldier,  so  the  North  Carolina 
adult  farmer  of  today  is  leading  in  the  agricultural  advancement  of  the 
country.  It  would  seem  that  the  North  Carolina  people,  although  not 
as  far  advanced  in  education  as  those  of  most  other  States,  are  in  no 
way  behind  in  performing  the  duties  of  their  day  and  generation.  An 
ignorant  man  in  North  Carolina  seems  to  be  at  least  the  equal  of  the 
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more  fortunate  farmers  as  far  as  education  is  concerned  in  the  other 
States,  and  is  surpassing  them  in  practical  results  of  his  labor. 

It  is  a  great  pleasure  to  make  this  report  of  the  work  of  the  Depart- 
ment. It  is  the  equal  of  any  ever  made  by  a  State  in  same  length  of 
time,  and  an  earnest  of  what  may  be  expected  in  the  future.  The 
farmers  and  their  families  have  taken  hold  of  the  work  with  vim  and 
,  sought  intelligence  as  to  how  to  increase  their  crops,  preserve  their  lands, 
and  lighten  their  labors. 

With  thanks  to  a  kind  Providence  for  His  many  blessings  to  us  as  a 
people  and  prayers  for  the  continuance  of  His  mercies. 

Respectfully, 

W.  A.  Graham, 
Commissioner  of  Agriculture. 
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REPORT  OF  STATE  CHEMIST  AND  DIRECTOR  OF  TEST  FARMS. 


Report  is  herewith  made  on  the  several  lines  of  work  committed  to  my 
charge  during  the  past  two  years  (December  1,  1912,  to  Decenjber  1, 
1914). 

analytical. 

The  number  of  analyses  made  of  the  various  materials  during  the  two 
years  is  shown  in  the  summary  below : 

Official  samples  of  fertilizers 3.723 

Fertilizers  and  fertilizer  materials  for  farmers 805 

Cottou-seed  meal 758 

Mineral  waters 86 

Marls,  limes,  lime  rock,  and  feldspar 171 

Rocks,  ores,  and  minerals  Identified  and  values  reported 198 

Concentrated  stock  feeds  examined  chemically  and  microscopically 694 

Soils    _.  400 

Total  for  two  years 0.835 

The  amount  of  work  represented  by  these  analyses  is  large  and  the 
results  have  been  of  great  service  to  the  farming  interests  of  the  State. 
There  has  been  a  great  increase  in  the  analyses  of  limestones,  marls,  and 
other  lime  products  for  agricultural  use.  Careful  attention  has  been 
given  to  the  analysis  of  these  products  and  to  the  location  of  deposits  in 
the  State  which  could  be  developed  in  a  commercial  way. 

Analyses  of  the  soils  of  the  State  have  been  continued  as  heretofore  in 
connection  with  the  soil  survey,  and  much  valuable  information  has  been 
obtained  in  this  way.  A  considerable  number  of  these  analyses  have 
already  been  published  and  others  are  in  form  for  publication. 

The  Legislature  made  two  changes  in  the  fertilizer  law.  The  first 
requires  the  guarantee  of  water-soluble  nitrogen,  which  includes  nitrogen 
from  nitrate  of  soda,  sulphate  of  ammonia,  and  small  amounts  from 
animal  and  vegetable  sources.  These  represent  the  quick-acting  nitrogen 
used  in  fertilizers.  The  second  change  allows  the  manufacturer  to  guar- 
antee potash  as  sulphate  when  he  desires  credit  for  potash  in  this  form 
in  tobacco  goods.  This  change  was  especially  for  the  benefit  of  the 
tobacco  grower.  The  information  included  in  both  these  changes  has 
been  obtained  in  our  analyses  for  a  number  of  years  and  has  been  pub- 
lished in  our  fertilizer  Bulletins,  the  amendments  to  the  law  merely 
requiring  a  guarantee  of  data  obtained  heretofore  in  our  laboratory  and 
presented  in  our  publications.  Water-soluble  nitrogen  is  readily  avail- 
able for  plants  and  is  quick-acting.  In  addition  to  these  determinations, 
we  have  been  making  determinations  of  the  availability  of  the  other 
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nitrogen  in  fertilizers.    These  two  taken  together  furnish  a  good  idea  of 
the  quality  of  the  nitrogen-furnishing  materials  in  fertilizers. 

The  work  on  fertilizers  and  other  materials  than  feeds  is  performed 
by  Messrs.  W.  G.  Haywood,  J.  Q.  Jackson,  E.  S.  Dewar,  E.  B.  Hart,  and 
J.  E.  Mullen. 

FEEDS. 

The  inspection  and  analysis  of  stock  feeds  and  condimental  feeds  and 
medicines  have  gone  on  in  the  usual  way  and  with  satisfactory  results. 
The  results  of  the  two  years  work  have  been  published  in  the  November 
and  October  Bulletins  respectively.  These  Bulletins  contain  the  findings 
of  the  microscopic  and  chemical  analyses,  together  with  such  comments 
as  seemed  desirable  and  such  information  as  was  thought  would  be  of 
interest  and  value  to  the  feeder.  Interest  in  the  inspection  of  feeds  is 
increasing  and  the  amount  of  correspondence  in  connection  with  the 
work  grows  yearly.  Definitions  for  practically  all  of  the  common  feeds 
and  mixtures  sold  on  the  market  have  been  made  in  connection  with  the 
Association  of  Feed  Control  Officials  and  have  been  adopted  by  the 
Board,  along  with  such  regulations  as  have  been  found  desirable  in  con- 
nection with  the  trade  with  feeds. 

Taken  as  a  whole,  there  has  been  a  marked  improvement  in  the  quality 
of  feeds  sold  in  the  State  since  the  inauguration  of  the  Feed  Law,  and 
buyers  of  feeds  are  now  getting  products  of  good  quality  and  what  they 
are  represented  to  be. 

The  feed  work  is  done  by  Dr.  J.  M.  Pickel  and  Messrs.  J.  Q.  Jackson 
and  E.  S.  Dewar. 

SOIL    WORK. 

The  soil  survey  work  is  conducted  in  cooperation  with  the  Bureau  of 
Soils  of  the  United  States  Department  of  Agriculture,  each  institution 
furnishing  three  men  for  this  service,  and  in  addition  Mr.  W.  E.  Hearn, 
of  the  Bureau  of  Soils,  has  given  a  large  amount  of  time  to  the  soil  work 
in  the  State.  During  the  two  years  soil  maps  have  been  completed  of 
Ashe,  Randolph,  Johnston,  Forsyth,  Wake,  Bladen,  Union,  Rowan,  and 
Lincoln  counties. 

Soil  analyses,  both  chemical  and  microscopical,  have  been  continued 
in  the  laboratory  of  samples  collected  in  the  soil  survey  work,  as  well  as 
of  those  gotten  for  special  purposes  or  sent  in  by  farmers  and  others. 

A  Technical  Bulletin  has  been  published  giving  the  results  of  studies 
of  the  minerals  in  our  different  soils  which  supply  phosphoric  acid,  pot- 
ash, and  lime.  These  mineral  studies,  with  the  aid  of  our  field  results, 
are  enabling  us  to  know  just  what  minerals  in  our  soils  are  furnishing 
available  plant  food,  and  are  forming  the  basis  of  what  we  hope  to  be  a 
quick  laboratory  method  for  the  examination  of  soils  and  recommenda- 
tions for  specific  fertilization  for  best  results. 

Fertilizer  and  other  experiments  with  soils  on  the  Test  Farms  and  on 
a  large  number  of  the  main-type  soils  at  other  points  in  the  State  have 
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been  continued  and  enlarged  to  cover  new  soil  types,  as  they  have  been 
found  in  the  soil  survey  work.  A  number  of  bulletins  have  been  pub- 
lished giving  these  results,  among  which  are  "Results  of  Fertilizer  Ex- 
periments with  Cotton  on  the  Edgecombe  Test  Farm,"  "A  Preliminary 
Report  on  the  Mountain  Soils  of  the  State,"  and  two  reports  prepared 
but  not  published  covering  respectively  the  analyses  of  the  soils  of  the 
piedmont  and  coastal  plain  sections  of  the  State. 

In  the  period  covered  by  this  report  all  the  soil  work  of  this  Depart- 
ment and  of  the  Experiment  Station  has  been  joined  together  and  is 
being  conducted  as  one  undertaking  in  a  very  agreeable  and  satisfactory 
way.  It  is  in  charge  of  Mr.  C.  B.  Williams,  who  is  reporting  in  detail 
during  the  time  it  has  been  under  his  direction. 

TEST    FABMS. 

The  farms  were  established  primarily  for  the  conduct  of  experiments 
to  obtain  new  data  in  regard  to  farm  crops,  soils,  fertilizers,  horticulture, 
live  stock,  etc.,  which  would  be  of  benefit  to  the  agriculture  of  the  several 
sections  in  which  the  farms  are  located.  Their  chief  benefits  are  coming 
from  these  new  facts,  but  they  are  also  proving  of  great  interest  and 
value  because  of  the  general  operations  on  them.  Work  has  progressed 
very  satisfactorily  on  the  farms  during  the  last  two  years.  The  number 
of  visitors  from  near  by  and  from  a  distance  is  yearly  increasing. 

The  bringing  together  during  the  last  two  years  of  all  the  experimental 
and  demonstration  work  of  the  National  and  State  Departments  of 
Agriculture  and  of  the  Agricultural  College  has  put  the  farms  at  the 
disposal  of  all  these  institutions  for  the  conduct  of  their  work  in  the 
State.  The  workers  in  all  of  these  institutions  use  these  farms  of  the 
Department  and  the  Experiment  Station  farm  and  other  facilities  of  the 
several  institutions  for  their  various  lines  of  endeavor.  I  shall  therefore 
only  cover  the  more  general  work  and  conditions  on  the  farms  and  call 
attention  to  the  reports  of  Mr.  Hutt  in  Horticulture,  Mr.  Sherman  in 
Entomology,  Mr.  Williams  in  Agronomy,  and  Mr.  Gray  in  Animal 
Industry,  for  more  detailed  reports  in  their  several  lines. 

Edgecombe  Farm. — The  general  and  experimental  work  on  this  farm 
is  with  fertilizer,  variety,  culture,  and  other  tests  with  com,  cotton,  pea- 
nuts, oats,  bur  and  crimson  clovers,  vetch,  and  pecans,  and  work  with 
hogs  and  sheep.  The  tests  with  sheep  are  new  and  were  begun  in  the 
spring  of  this  year  with  a  limited  number  obtained  in  Pender  County 
and  are  being  continued  this  fall  with  a  car-load  from  the  mountains. 
The  amount  of  grazing  furnished  by  the  volunteer  crops  of  vetch  and 
bur  clover  is  being  determined,  the  grazing  being  supplemented  by 
known  amounts  of  concentrated  feeds.  Heretofore  this  farm  has  been 
used  almost  entirely  for  work  with  the  field  crops  generally  grown  in  the 
section.    Plans  have  been  made  by  which  a  larger  portion  of  the  farm — 
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in  fact,  practically  all  of  it  which  is  not  now  in  use  for  work  with  field 
crops — ^will  be  devoted  to  studies  of  Animal  Industry  problems,  mainly 
with  hogs  and  sheep.  The  effects  of  peanuts,  soy  beans,  and  other 
eastern  crops  on  the  quality  of  pork  are  to  be  worked  on  and  means  for 
overcoming  the  injurious  effects  are  to  have  attention.  The  lowland  to 
the  back  of  the  farm  has  been  tile  drained. 

Pender  Farm. — ^A  great  deal  of  work  has  been  done  in  clearing,  stump- 
ing, draining  with  tile  and  open  ditches  in  getting  this  farm  in  condition 
for  experimental  and  other  uses.  Enough  land  is  almost  prepared  now 
to  meet  our  needs  for  some  time  in  the  future.  Permanent  pasture  of 
Bermuda  and  bur  clover  has  been  started  to  give  grazing  for  the  dairy 
cattle  and  the  hogs.  The  cooperative  work  with  the  United  States 
Department  of  Agriculture  with  Scuppemong  grapes  has  been  enlarged 
and  is  progressing  satisfactorily.  Other  important  work  in  progress  on 
the  farm  is  with  the  dairy,  cheese-making,  pecans,  testing  of  summer 
apples  suited  to  the  section,  varieties  of  sweet  potatoes,  methods  of  keep- 
ing sweet  potatoes,  grazing  and  other  crops  for  hogs  to  determine  the 
cost  of  pork  production  and  the  quality  of  pork,  the  feeding  of  beef  cattle 
with  and  without  shelter,  etc. 

Black  Land  Farm. — This  farm  consists  of  200  acres  and  is  located 
immediately  on  the  Norfolk  and  Southern  Railway,  at  the  station  of 
Wenona,  about  midway  between  Mackeys  Ferry  and  Belhaven.  The 
farm  is  a  good  representative  of  the  black  or  muck  soils  of  the  State,  of 
which  there  are  between  2,500,000  and  3,000,000  acres  in  the  State. 
These  lands  are  very  rich  and  highly  productive,  but  there  are  many 
difficulties  connected  with  the  successful  handling  of  them  for  various 
crops.  This  farm  is  to  be  used  in  the  study  of  questions  peculiar  to  this 
character  of  land.  Large  canals  have  been  put  in  for  draining  the  area 
as  a  whole,  and  they  are  working  satisfactorily.  Reasonably  good  prog- 
ress has  been  made  on  this  farm  and  in  an  economical  way,  when  condi- 
tions are  considered.  About  100  acres  have  been  cleared  and  gotten  into 
crops  this  year,  mainly  corn.  This  area  has  been  fenced,  two  good 
houses,  one  for  ordinary  labor  and  another  somewhat  better  for  the  use 
of  the  foreman,  have  been  constructed.  A  deep  well  has  been  put  down 
and  lateral  ditches  dug,  in  part,  for  draining  the  cleared  land,  these 
ditches  being  carried  into  the  large  canals.  A  beginning  has  been  made 
in  putting  tile  in  the  open  ditches,  and  it  is  proposed  to  tile  drain  prac- 
tically all  of  the  farm  under  cultivation  as  it  can  be  reached. 

Iredell  Farm. — The  experimental  and  other  work  with  corn,  the  grains, 
cotton,  fruits,  and  other  crops  and  their  best  fertilization,  methods  of 
cultivation  and  handling,  is  not  only  in  good  condition,  but  attractive 
and  is  finding  a  wide  usefulness  because  of  the  large  area  of  red  clay  and 
red-clay  loam  soils  in  the  State.  The  farm  is  increasing  in  productive- 
ness and  the  appearance  of  the  farm  is  pleasing.  The  horse-breeding 
work  is  continuing  to  prove  useful  and  popular.    We  now  have  six  head 
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of  pure-bred  Percherons  on  the  farm,  three  colts,  and  three  mature 
animals.  Cost  record  is  being  kept  in  the  raising  of  the  colts.  Beef- 
feeding  work  is  being  continued,  and  plans  have  been  carefully  worked 
out  for  studying  a  number  of  the  important  questions  relating  to  beef 
production  for  that  section.  A  bulletin  has  been  published  giving  the 
results  of  the  beef  feeding  during  the  past  winter.  An  additional  area 
of  the  land  set  aside  for  pasture  has  been  seeded  to  grass  for  the  work 
with  horses  and  hogs.  A  flock  of  100  or  more  hens  is  being  maintained 
on  the  place  under  farm  conditions  and  records  of  cost  and  income  are 
being  kept.  Some  additions  have  been  added  to  the  poultry  houses  and 
equipment  to  meet  the  needs  of  this  work.  The  experiments  with  fruits 
are  proving  satisfactory  and  are  giving  good  financial  returns. 

Buncombe  Farm. — Practically  all  of  the  land  which  has  been  in  process 
of  clearing  has  been  gotten  either  into  crops  or  grass  for  pasture  during 
the  year.  Good  crops  have  been  produced  on  the  farm  and  its  produc- 
tiveness is  being  increased  by  the  growth  of  soil-improving  crops,  espe- 
cially crimson  clover.  The  old  orchard  has  produced  good  crops  of 
apples,  and  a  considerable  additional  planting  of  apples  of  the  main 
standard  varieties  which  are  thought  best  suited  to  the  section  has  been 
made.  A  few  of  a  number  of  kinds  of  nut-bearing  trees  have  been  put 
out  in  line  with  similar  tests  on  the  other  farms.  The  experimental  work 
with  fertilizers,  varieties,  culture,  and  other  tests  with  corn,  the  grains, 
grasses,  Irish  potatoes,  cabbage,  and  fruits  are  being  continued  as  here- 
tofore. Progress  has  been  made  in  the  construction  of  the  dairy  barn, 
in  accordance  with  the  plans  to  inaugurate  dairy  work  on  this  farm  to 
study  dairy  problems  as  related  to  the  section. 

Transylvania  Farm. — Koads  have  been  constructed  in  the  mountain 
orchard  so  that  the  trees  can  be  reached  for  spraying  economically  and 
for  gathering  the  fruit.  This  orchard  is  now  coming  into  bearing  and 
important  results  are  indicated,  especially  in  the  tests  of  the  various 
varieties  of  apples  which  have  been  planted  in  the  orchard.  Valuable 
data  is  being  collected  in  the  orchard  relating  to  thermal  belts  or  air 
drainage.     The  other  usual  work  on  the  farm  is  being  continued. 

Granville  Farm.— The  Granville  or  old  bright  tobacco  belt  farm  has 
already  attracted  wide  attention  and  is  very  popular  in  the  section.  A 
large  amount  of  carefully  planned  experimental  work  with  tobacco,  corn, 
the  grains  and  grasses  is  in  progress,  and  the  results  already  obtained, 
especially  with  tobacco,  are  interesting  and  valuable  and  are  having  their 
effect  on  the  tobacco  industry  of  the  section.  This  farm  is  conducted  in 
cooperation  with  the  United  States  Department  of  Agriculture,  which 
contributes  liberally  toward  the  expenses  and  joins  in  working  out  the 
plans  of  the  experimental  work.  The  cooperation  has  been  of  the  most 
valuable  and  agreeable  nature.  Some  additional  land  has  been  cleared 
and  drained  during  the  year,  a  good  dwelling  has  been  completed  for  the 
superintendent,  and  a  modem  water  system  installed,  two  tobacco  barns 
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and  a  pack-house  for  tobacco  and  a  laborers'  house  have  been  con- 
structed. The  old  orchard  has  been  pruned,  sprayed,  and  cultivated  and 
has  produced  a  good  crop  of  fruit. 

The  heads  of  the  several  divisions  of  the  Department  and  Experiment 
Station  plan  and  conduct,  in  consultation  with  the  director  and  assistant 
director,  their  lines  of  work  on  the  several  farms.  They  are  encouraged 
and  given  every  opportunity  to  make  their  efforts  strong  and  applicable 
to  the  needs  of  the  farming  interests  of  the  several  sections  in  which  the 
farms  are  located. 

In  addition  to  the  names  already  mentioned,  Mr.  H.  R.  Fulton  in 
Plant  Diseases  and  Mr.  Z.  P.  Metcalf  in  Entomology  are  conducting 
work  on  the  farms  on  their  special  subjects. 

Mr.  R.  W.  CoUett,  as  assistant  director  for  all  of  the  farms,  gives  all 
of  his  time  to  them.  The  assistant  directors  living  on  the  farms  are  as 
follows : 

Edgecombe  Farm F.  N.  McDowell. 

Pender  Farm J.  H.  Jeffbries. 

Iredell  Farm F.  T.  Meacham. 

Buncombe  Farm F.  S.  Puckett. 

Granville  Farm .     .     E.  G.  Moss. 

Exhibits  have  been  made  at  the  State  Fair  and  a  number  of  the 
county  fairs  of  the  work  on  the  farms. 

DRAINAGE. 

Interest  has  grown  in  the  drainage  work,  which  has  progressed  very 
satisfactorily.  This  is  carried  on  in  cooperation  with  the  Office  of 
Experiment  Stations  of  the  United  States  Department  of  Agriculture, 
which  furnishes  the  services  and  expenses  of  a  drainage  engineer,  and 
this  Department  an  assistant  and  his  expenses.  The  work  is  largely 
confined  to  farm  drainage  with  tile  and  to  terracing:  the  former  to 
remove  surplus  water  from  within  the  soil  and  the  latter  to  take  away 
water  in  such  a  way  as  to  prevent  erosion. 

Mr.  H.  M.  Lynde  represents  the  United  States  Department  of.  Agri- 
culture and  Mr.  F.  R.  Baker  this  Department  in  the  drainage  work. 

EXPERIMENTAL   AND  EXTENSION    WORK   IN    AGRICULTURE   JOINTLY 

CONDUCTED. 

The  State  and  National  Departments  of  Agriculture  and  the  Collie 
of  Agriculture  and  Mechanic  Arts  together  conduct  the  work  of  the 
Experiment  Station  and  Extension  Service,  the  former  embracing  all 
experimental  or  investigational  work  in  agriculture  and  the  latter  in- 
cluding demonstration,  all  club  work,  and  other  services  of  an  extension 
nature  out  in  the  State.  The  National  Department  of  Agriculture 
exercises  its  functions  in  connection  with  the  joint  work  through  its 
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officials,  by  conferences  and  written  agreements,  while  the  two  State 
institutions  deal  with  it  through  the  joint  committee  for  agricultural 
work,  made  up  of  members  of  the  two  boards  and  legalized  in  chapter 
68  of  the  Laws  of  the  General  Assembly  of  1913,  as  follows: 

•The  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  there  is  hereby  authorized  and  legalized  a  joint  committee 
to  be  known  as  the  "Joint  Committee  for  Agricultural  Work" ;  that  this  com- 
mittee shall  be  composed  of  four  members  of  each  of  the  boards  of  agriculture 
and  the  trustees  of  the  North  Carolina  College  of  Agriculture  and  Mechanic 
Arts;  and  in  addition  thereto  the  Commissioner  of  Agriculture  and  the  presi- 
dent of  the  North  Carolina  College  of  Agriculture  and  Mechanic  Arts  be  ex 
officio  members  of  said  committee. 

Sec.  2.  That  the  four  members  of  the  joint  committee  from  each  of  the  two 
boards  shall  be  designated  by  the  board  of  which  they  are  members  respect- 
ively, and  shall  serve  on  the  committee  during  their  terms  as  members  of  the 
board,  unless  excused  from  such  serv^ice  by  their  respective  boards.  The  mem- 
bers already  designated  by  the  two  boards  for  service  on  this  committee  shall 
continue  to  serve  during  their  terms  as  board  members. 

Sec.  3.  That  for  the  purpose  of  preventing  duplication  and  friction  and  for 
increasing  efficiency  in  agricultural  work  in  the  State  the  joint  committee  for 
agricultural  work  heretofore  provided  for  shall  have  supervision  and  control 
of  such  agricultural  work  of  the  same  kind  or  kinds  as  both  the  Department 
of  Agriculture  of  the  State  and  the  North  Carolina  College  of  Agriculture  and 
Mechanic  Arts  are  conducting  or  may  conduct  under  authority  of  law,  together 
with  any  work  which  either  of  these  institutions  may  agree  to  place  under  the 
joint  committee,  and  especially  shall  this  joint  committee  have  supervision  and 
control  of  all  experimental  and  investigational  work  in  agriculture  in  the 
State. 

Sec.  4.  The  joint  committee  shall  use  funds  as  may  be  designated  by  law  or 
which  may  be  placed  at  its  disposal  by  each  of  the  two  boards  or  by  any  bene- 
factions in  the  conduct  of  the  work  outlined  in  section  3  of  this  report  It 
shall  determine  and  employ  such  workers  as  may  be  necessary  for  the  conduct 
of  the  work  and  regulate  their  salaries  and  duties.  All  actions  of  the  joint 
committee  shall  be  subject  to  the  approval  of  the  Board  of  Agriculture  and 
the  board  of  trustees  of  the  North  Carolina  College  of  Agriculture  and  Me- 
chanic Arts. 

Sec.  5.    This  act  shall  be  in  force  from  and  after  its  ratification. 

This  act  was  ratified  March  7,  1913. 

The  agreements  for  the  joint  conduct  of  all  the  agricultural  work  in 
the  State  of  the  same  or  similar  kinds  have  been  worked  out  voluntarily 
by  the  institutions  having  to  do  with  them  at  a  number  of  conferences 
of  the  boards,  committees,  and  officers,  beginning  on  May  23,  1911,  and 
extending  to  June  5,  1912,  at  which  time  a  definite  plan  for  the  organ- 
ization of  the  work  was  finally  adopted  and  put  into  operation,  the 
agreement  to  do  this  having  been  reached  on  January  24,  1912. 

The  joint  work  is  supported  from  funds  of  the  State  Department  of 
Agriculture,  made  available  by  appropriations  of  the  Board,  the  special 
appropriations  of  Congress  through  the  College  of  Agriculture  and 
Mechanic  Arts  for  the  Experiment  Station  (Hatch  and  Adams  funds). 
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and  the  Extension  Service  (Smith-Lever  funds),  appropriations  or 
donations  from  counties  and  allotment  from  the  funds  of  the  National 
Department  of  Agriculture  for  work  in  this  State  under  a  number  of 
specific  agreements. 

Much  time  and  careful  thought  has  been  given  to  working  out  well 
considered  plans  for  the  various  undertakings.  These  plans  have  been 
presented  from  time  to  time  to  the  joint  committee  and  to  the  two 
boards  and  are  being  carried  out  by  the  workers  in  an  agreeable  and 
thorough  way. 

The  joint  work  is  stronger  than  cooperation;  It  is  in  reality  a  union 
of  the  efforts  of  the  State  and  National  Departments  of  Agriculture 
and  the  College  of  Agriculture  and  Mechanic  Arts,  each  having  its 
share  in  the  planning  and  control  of  the  work  and  having,  consequently, 
a  corresponding  interest  and  responsibility  for  the  results.  This  union 
of  forces  has  not  only  added  strength  to  the  efforts  for  the  betterment 
of  farming  in  the  State,  but  is  pleasing  to  the  workers,  because  of  the 
desirable  relations  in  which  they  are  placed  toward  each  other  and  the 
agricultural  work  in  the  State  as  a  whole  and  to  the  institutions  having 
to  do  with  it.  Respectfully  submitted,  -o  ttt  t>- 

^  B.  W.  KiLOORE, 

State  Chemist  and  Director.' 
Raleigh,  December  1,  1914. 
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REPORT  OF  CURATOR  OF  THE  MUSEUM. 


Hon.  W.  a.  Graham, 

Cotnmissioner  of  Agriculture. 

Dear  Sir: — Herewith  I  beg  to  submit  my  report  as  Curator  of  the 
Museum  for  1913  and  1914. 

In  this  institution,  as  in  all  others  of  a  similar  character,  a  large  part 
of  the  time  of  the  force  employed  is  taken  up  with  work  that  is  more  or 
less  routine  in  character.  Correspondence,  filing,  label  writing,  cata- 
loguing and  general  oflSce  work  constitute  one  side  of  this,  the  other 
dealing  mainly  with  the  care  and  repair  of  specimens  and  attention  to 
visitors. 

The  preparation  of  specimens,  their  arrangement  and  display,  and 
the  preparation  of  cases  for  their  reception,  constitute  another  line  of 
work,  this  being  very  variable  in  volume,  depending,  as  it  does,  on  the 
receipt  of  new  material  and  on  the  consummation  of  plans  for  iVicreas- 
ing  the  exhibits  in  the  Museum  from  material  already  on  hand. 

In  the  period  under  discussion  the  routine  and  general  work  have 
been  conducted  efficiently.  These  lines,  as  I  have  said  before,  take  up 
a  large  percentage  of  our  time  and,  while  necessary  and  constant,  no 
direct  results  are  seen  therefrom  in  the  exhibition  rooms.  But  deterio- 
ration in  the  exhibits  would  quickly  be  evident  were  this  work  neglected. 

ADDITIONS. 

The  additions  to  the  Museum  display  series  during  the  past  two  years 
have  been  mainly  in  the  line  of  agriculture,  this  being  particularly  the 
case  during  the  last  half  of  the  period.  This  has  been  partly  due  to  the 
fact  that  the  Board  instructed  that  the  Museum  should  be  made  more 
agricultural  in  character,  and  partly  to  conditions  that  made  it  possible 
to  largely  increase  our  agricultural  exhibits  by  special  collections  made 
for  the  San  Francisco  Exposition,  our  participation  in  which  was 
finally  abandoned. 

In  addition  to  the  large  series  of  grains  and  grasses  secured  in  this 
way,  the  Museum  force  has  made  and  installed  a  number  of  agricul- 
tural and  horticultural  models.  These  include  model  orchards,  showing 
correct  and  incorrect  methods  of  planting;  models  of  square  and  diago- 
nal methods  of  setting  out  trees ;  of  apple  orchard  with  peach-tree  fillers. 
A  tenth-acre  tomato  patch  is  also  shown,  made  to  scale  and  with  the 
342  plants  in  place,  as  advocated  for  tomato  club  work  by  those  in 
charge  thereof. 

In  glass  jars  we  show  nuts,  canned  fruits  and  vegetables,  and  grain 
samples.  A  cream  separator  and  other  dairy  appliances  are  exhibited, 
the  former  to  be  shortly  connected  up  so  as  to  be  shown  in  operation. 
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Other  models  are  being  made,  such  as  a  properly  laid  out  farm,  a 
field  with  tile  drainage  installed,  etc. 

In  the  department  of  Geology  we  have  secured  an  additional  series 
of  building  stones,  of  North  Carolina  brick,  and  of  minerals. 

An  interesting  addition  in  the  Forestry  room  is  a  cypress  section, 
5  feet  in  smallest  diameter,  which  was  cut  20  feet  above  the  ground. 
This  three  was  11  feet  1  inch  across  the  stump.  The  section  referred 
to  will  be  dressed  and  polished,  the  annual  rings  counted,  and  the  face 
marked  to  show  the  size  of  the  tree  at  various  notable  periods  of  Ameri- 
can history. 

In  the  Zoological  department  we  have  prepared  a  number  of  cases  of 
specimens  arranged  in  natural  surroundings,  some  of  which  are  arti- 
ficially lighted.  These  add  much  to  the  attractiveness  and  educational 
value  of  the  exhibit. 

STATE    AND   OTHER    FAIRS. 

The  Department  has  continued  to  follow  its  established  custom  of 
exhibiting  at  the  State  Fair  and  at  various  local  fairs,  with  the  idea  of 
bringing  before  the  people  of  the  State  the  various  lines  of  work  it  is 
conducting  for  the  benefit  of  the  farmer.  The  making  of  these  exhibits 
at  the  State  Fair  has  been  under  my  charge,  as  before,  and  I  cannot 
but  feel  that  the  annual  exhibit  made  there  has  been  of  benefit  both  to 
the  Department  and  to  many  of  the  visitors  viewing  it.  Some  of  the 
exhibits  at  local  fairs  have  also  been  under  the  writer's  direction,  and 
I  consider  this  to  be  a  good  and  useful  line  of  work. 

SAN    FRANCISCO    EXPOSITION. 

At  its  June  meeting  the  Board  of  Agriculture  made  an  appropriation 
of  $15,000  towards  a  North  Carolina  exhibit  of  the  agricultural  re- 
sources of  the  State  at  the  San  Francisco  Exposition.  This  appropria- 
tion was  provisional  on  the  Commission  appointed  by  the  Governor  rais- 
ing $50,000  additional,  with  $2,000  of  the  Board's  appropriation  imme- 
diately available  for  collecting  and  preparing  agricultural  specimens 
then  being  harvested.  A  fine  collection  of  grains  was  made,  both 
threshed  and  in  the  sheaf,  and  this  was  prepared  for  exhibition.  The 
writer,  meanwhile,  had  been  appointed  by  the  Governor  as  executive 
commissioner  for  North  Carolina,  with  instructions  to  take  full  charge 
of  the  making  of  the  State's  exhibit  at  the  Exposition,  should  one  finally 
be  made.  The  whole  matter  fell  through,  however,  for  lack  of  funds, 
and  the  material  collected  has  since  been  used  both  in  the  Museum  and 
at  other  exhibits  made  by  the  Department. 

HISTORICAL    COLLECTION. 

The  historical  material  formerly  exhibited  in  the  Museum  has  been 
transferred  to  the  Hall  of  History,  in  the  State  Administration  build- 
ing.    This  has  given  us  room  for  expansion  that  was  much  needed, 
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although  the  almost  complete  rearrangement  that  the  change  called  for 
required  a  great  deal  of  time  and  labor  to  complete  satisfactorily.  But 
the  improvement  in  other  lines  that  resulted  therefrom  is  fully  worth 
the  outlay. 

ATTENDANCE. 

The  great  number  of  visitors  to  the  Museum  in  the  course  of  a  year 
attest  its  popularity.  The  attendance  is  estimated  at  more  than  100,000 
annually.  A  high-water  mark  was  reached  on  Thursday  of  Fair  Week 
•in  1913,  when  8,085  visitors  were  counted  entering  the  Museum  doors. 

GENERAL. 

Considering  the  other  lines  of  work  handled  by  the  Museum  Division, 
such  as  superintending  repairs  and  rearrangements  in  the  building, 
exposition  work,  making  exhibits  at  fairs,  etc.,  I  consider  that  the 
improvement  and  advancement  of  the  Museum  in  the  past  two  years 
have  been  eminently  satisfactory;  and  plans  are  on  foot  for  a  greater 
advancement  in  the  future. 

The  Museum  is  an  educational  institution,  working  on  broad  lines. 
It  teaches  by  the  eye.  Selected  specimens  are  exhibited,  each  accom- 
panied by  a  descriptive  label,  and  it  is  safe  to  say  that  every  visitor 
going  through  the  rooms  leaves  the  place  with  some  items  of  knowledge 
added  to  his  store.  We  make  no  attempt  to  show  objects  that  are  mere 
freaks  or  curiosities.  Everything  we  exhibit  has  educational  value  of 
some  kind,  and  I  fully  believe  that  our  State  Museum  is  filling  a  valu- 
able place  in  the  educational  system  of  the  State. 

Respectfully  submitted,  H.  H.  Brimley, 

Curator. 

Raleigh,  December  1,  1914. 
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REPORT  OF  THE  VETERINARY  DIVISION. 


To  the  Commissioner  of  Agriculture, 

Sir: — I  have  the  honor  to  transmit  herewith  the  biennial  report  of 
the  Veterinary  Division,  covering  the  period  from  December  1,  1912,  to 
December  1,  1914.  The  work  until  September  1,  1913,  was  under  the 
direction  of  Dr.  W.  G,  Chrisman. 

Respectfully  submitted,  B.  B.  Flowe, 

State  Veterinarian, 


TICK   ERADICATION    WORK. 

Tick  eradication  has  been  carried  on  in  cooperation  with  the  United 
States  Bureau  of  Animal  Industry  in  a  very  satisfactory  way.  The 
work  has  been  prosecuted  in  the  following  counties:  Moore,  Hoke, 
Robeson,  Scotland,  New  Hanover,  Greene,  and  a  portion  of  Northamp- 
ton, and  farm-to-farm  inspection  work  is  now  being  conducted  in  Cum- 
berland County. 

Moore,  Hoke,  New  Hanover,  Robeson,  and  Scotland  counties  have 
been  freed  from  ticks  and  are  now  ready  to  be  released.  These  counties 
comprise  2,627  square  miles.  I  recommend  that  they  be  released  from 
quarantine. 

For  the  coming  year  work  will  be  conducted  in  Greene,  Cumberland, 
and  a  portion  of  Northampton  counties.  Work  will  be  begun  in  Har- 
nett County  in  the  early  spring.  The  counties  in  which  the  work  will 
be  conducted  during  the  coming  year  are  the  counties  which  have  re- 
cently adopted  the  no-fence  law.  We  realize  that  it  will  require  more 
time  and  work  to  eradicate  ticks  from  these  counties  than  it  would  in 
counties  in  which  the  stock  law  has  b4en  in  operation  for  some  years, 
and  for  this  reason  we  think  it  advisable  to  keep  several  of  the  inspectors 
on  during  the  winter  months.  With  this  in  view,  I  recommend  that  two 
of  the  inspectors  be  continued  during  the  entire  year. 

During  the  extraordinary  session  of  the  General  Assembly  seven 
counties  adopted  the  no-fence  law,  and  we  have  received  a  good  many 
requests  from  people  in  these  counties  to  begin  the  tick  eradication  work 
as  soon  as  possible.  The  law  becomes  operative  in  these  counties  in 
March,  1914,  and  I  am  informed  that  the  United  States  Bureau  of  Ani- 
mal Industry  will  increase  their  working  force  in  this  State  in  propor- 
tion to  any  increase  made  by  the  Department.  In  order  to  begin  work 
in  these  counties,  I  think  it  advisable  that  our  field  force  be  increased  so 
that  the  work  may  be  pushed  forward  as  fast  as  possible. 
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GLANDERS. 

We  have  received  a  good  many  reports  of  glanders  in  various  parts  of 
the  State,  but  upon  investigation  we  have  found  that  a  large  majority 
of  the  cases  reported  was  not  glanders.  However,  we  have  found  a 
number  of  isolated  cases,  and  in  each  instance  the  diseased  animal  or 
animals  have  been  destroyed,  properly  disposed  of,  and  a  thorough  dis- 
infection made  of  the  quarters  in  which  they  were  kept,  and  the  sus- 
picious animals  were  held  under  quarantine  for  further  investigation.  In 
most  instances  where  glanders  has  been  found  the  animal  or  animals 
were  owned  by  people  who  were  not  able  to  lose  them,  and  as  there  is  no 
way  in  which  the  owner  can  be  reimbursed  for  the  loss  of  a  horse  or  a 
mule  affected  with  glanders,  they  will  not  report  the  disease,  and  in  the 
majority  of  the  cases  it  is  just  by  chance  that  we  hear  of  it  at  all.  I 
believe  if  some  way  could  be  arranged  whereby  owners  could  be  par- 
tially reimbursed  for  their  loss,  that  they  would  be  more  apt  to  report 
the  suspicious  cases,  instead  of  trying  to  conceal  them,  as  a  great  many 
of  them  now  do. 

BLACK   LEG. 

Black  leg  is  an  infectious  disease  of  cattle,  usually  affecting  those  be- 
tween the  ages  of  6  and  18  months.  However,  cattle  younger  or  older 
than  this  are  not  entirely  immune,  but  it  is  very  seldom  that  we  see  one 
affected  with  black  leg. 

Black  leg  is  a  preventable  disease,  and  I  believe  if  the  young  cattle 
were  systematically  immune  that  it  would  not  require  a  great  while  to 
completely  eradicate  this  disease  from  the  State. 

The  United  States  Bureau  of  Animal  Industry  will  furnish,  free, 
black  leg  vaccine,  if  in  return  they  are  furnished  with  a  complete  record 
of  all  the  vaccine  used.  This  disease  seems  to  be  confined  entirely  to  our 
mountain  counties,  as  we  have  not  received  a  single  report  of  a  case  in 
the  eastern  part  of  the  State. 

TUBERCULOSIS, 

Tuberculin  testing  has  been  practically  discontinued  for  the  past  two 
years.  However,  we  have  continued  testing  herds  owned  by  the  different 
State  institutions;  also  other  large  herds  in  which  we  had  previously 
found  infection.  At  present  the  herds  at  the  different  State  institutions 
are  comparatively  free  from  tuberculosis. 

We  are  constantly  receiving  requests  from  dairymen  in  different  parts 
of  the  State  to  assist  them  in  freeing  their  herds  from  tuberculosis,  but 
we  have  been  unable  to  do  this,  owing  to  a  lack  of  sufficient  help.  The 
dairymen  all  over  the  State  seem  to  be  very  much  interested  in  freeing 
their  herd  from  tuberculosis.  There  is  only  a  very  small  per  cent  of 
native  cattle  affected,  but  we  realize  that  if  even  one  infected  cow  is 
allowed  to  remain  in  a  herd  it  will  not  be  a  great  while  until  a  large 
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per  cent  of  that  herd  will  be  affected  with  tuberculosis.  In  order  to  do 
away  with  what  few  tubercular  cows  there  are  in  some  of  our  herds  be- 
fore tuberculosis  has  gained  any  appreciable  headway,  I  recommend  that 
this  work  be  resumed  within  the  near  future. 

HOG    CHOLERA. 

•  Hog  cholera  is  distributed  over  a  greater  portion  of  the  entire  State. 
We  have  had  outbreaks  in  nearly  every  county  in  the  State.  However, 
we  find  the  largest  per  cent  of  cholera  in  the  eastern  and  western  coun- 
ties where  they  have  free  range.  It  is  estimated  that  the  annual  loss  of 
hogs  from  cholera  is  approximately  $750,000. 

ANTI-HOO-CHOLERA    SERUM    PLANT. 

The  General  Assembly  of  1913  transferred  from  the  State  Peniten- 
tiary to  the  North  Carolina  Department  of  Agriculture  and  the  State 
Board  of  Health  a  small  tract  of  land  lying  on  the  south  side  of  Raleigh, 
to  be  used  for  the  purpose  of  manufacturing  anti-hog-cholera  serum, 
diphtheria  antitoxin,  and  other  sera.  By  an  agreement  reached  between 
Dr.  A.  C.  Shore,  director  of  the  State  Laboratory  of  Hygiene,  and  Dr. 
W.  G.  Chrisman,  who  was  then  State  Veterinarian,  it  was  agreed  that 
the  Department  take  for  its  portion  of  this  tract  that  lying  on  the  south 
side  of  Walnut  Creek,  and  the  State  Board  of  Health  that  which  lies  on 
the  north  side. 

In  the  spring  we  began  the  erection  of  a  new  serum  plant  on  that  por- 
tion of  the  land  accepted  by  Dr.  Chrisman  for  the  Department.  This 
plant  was  completed  about  the  first  of  September  at  a  cost  of  approxi- 
mately $5,800.  The  plant  consists  of  a  laboratory  building,  which  is  di- 
vided into  a  bleeding  room,  blood  room,  and  general  laboratory;  also  a 
hog  house  which  is  sufficiently  large  to  accommodate  about  seventy  hogs. 
Both  the  laboratory  and  hog  house  have  sewerage  connection  which  emp- 
tier into  a  large  cement  reservoir  in  which  the  sewage  is  thoroughly  dis- 
infected before  being  turned  into  the  stream. 

We  believe,  so  far  as  the  buildings  are  concerned,  that  we  are  as  well 
fitted  to  produce  anti-hog-cholera  serum  as  any  Southern  State,  but  we 
have  been  unable  to  properly  equip  the  plant  owing  to  a  lack  of  sufficient 
funds. 

ANTI-HOG-CHOLERA    SERUM. 

The  manufacture  and  distribution  of  anti-hog-cholera  serum  by  this 
Division  has  continued  to  increase.  From  December,  1912,  till  Novem- 
ber 15,  1913,  we  have  produced  242,512  cubic  centimeters,  and  the  re- 
ceipts from  the  serum  plant  since  the  first  of  June,  1912,  to  November 
15,  1913,  have  amounted  to  $2,449.22.  We  have  on  hand  now  about 
26,500  cubic  centimeters,  which  is  worth  $395. 

We  are  sending  this  serum  direct  to  the  farmers  with  instructions  as 
to  how  it  should  be  used.  We  realize  that  better  results  would  be  ob- 
tained if  the  serum  was  being  used  by  qualified  veterinarians,  but  as 
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there  are  so  few  veterinarians  in  the  State,  it  would*  make  it  too  ex- 
pensive to  furnish  only  veterinarians  with  this  serum,  as  the  farmers 
would  have  to  pay  the  veterinarian's  fee  and  traveling  expenses  for  a 
considerable  distance.  However,  the  farmers  are  reporting,  in  almost 
every  instance  where  the  serum  has  been  used,  splendid  results,  thus 
showing  they  can  use  the  serum,  with  directions  furnished  them,  very 
satisfactorily. 

We  have  been  charging  li/4  cents  per  cubic  centimeter  for  the  serum. 
We  believe,  however,  that  this  can  be,  eventually,  reduced  to  ly^  cents 
per  cubic  centimeter. 

So  far  the  "serum  alone  method"  only  has  been  used.  We  do  not  think 
it  advisable  to  furnish  an  inexperienced  farmer  the  virus  with  which  to 
make  the  simultaneous  injection.  Of  course,  if  this  could  be  done  it 
would  make  it  much  cheaper  for  the  ones  using  the  serum,  as  it  would 
confer  permanent  immunity;  whereas  the  "serum  alone"  treatment  only 
immunizes  them  for  a  period  of  from  four  to  six  weeks.  There  is  con- 
siderable danger  attached  to  the  simultaneous  method.  Even  when  it  is 
used  by  a  veterinarian  who  has  had  experience  in  applying  it,  the  loss 
is  anywhere  from  1  to  5  per  cent  of  the  hogs  treated.  In  several  of  the 
large  herds  where  we  have  applied  this  method  we  have  had  very  satis- 
factory results,  and  the  owners  are  highly  pleased  in  having  their  herd 
permanently  immune  from  cholera.     ^ 

I  would  like  very  much  to  see  the  Department  furnish  a  man  to  do 
more  of  this  work,  as  it  would  mean  a  gi-eat  deal  to  the  farmers,  and  if 
carried  on  extensively  enough  it  would  tend  towards  the  eradication  of 
cholera.  In  using  the  "serum  alone  method"  we  are  not  making  any 
headway  at  all  in  the  eradication  of  cholera,  as  it  only  checks  the  dis- 
ease in  individual  herds  for  a  short  time,  and  often  the  immunity  of  the 
serum  has  worn  off  before  the  premises  have  been  rid  of  the  infection. 

In  the  process  of  manufacturing  anti-hog-cholera  serum  a  large  num- 
ber of  hogs  are  required.  This  is  true  because  we  are  unable  to  grow 
the  virus  in  the  laboratory.  This  makes  it  necessary  that  we  secure  all 
virus  from  hogs  affected  with  cholera.  The  blood  is  taken  from  the  hogs 
that  are  in  the  last  stages  of  an  acute  form  of  cholera,  defibernated  and 
injected  into  permanently  immune  or  hyperimmune  hogs.  These  hogs 
are  bled  and  from  this  blood  the  serum  is  prepared.  We  are  often  un- 
able to  secure  the  proper  size  hogs,  or  hogs  qi  any  kind  at  a  reasonable 
price.  We  sometimes  have  to  pay  as  much  as  10  cents  per  pound  live 
weight.  This  makes  the  cost  of  producing  this  senim  greater  than  would 
be  the  case  if  we  could  secure  hogs  at  a  less  cost.  Believing  that  we  could 
raise  our  hogs  cheaper  than  10  cents  per  pound,  I  would  like  very  much 
to  have  sufficient  funds  to  put  a  fence  around  the  land  at  the  serum 
plant,  which  is  about  40  acres,  and  also  funds  to  repair  an  old  dwelling 
which  is  on  the  ground,  so  as  to  be  able  to  put  a  man  in  this  house  to 
live  so  that  he  could  attend  to  the  hogs  and  help  with  the  work  in  general 
at  the  serum  plant.    It  would  cost  about  $1,500  to  do  this. 
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inteb8tatb  shipments  of  live  stock. 

Nearly  all  of  the  States  are  now  requiring  a  health  certificate  on  all 
domestic  animals  for  interstate  shipments.  This  certificate  has  to  be 
issued  by  a  qualified  veterinarian  and  a  duplicate  copy  attached  to  the 
bill  of  lading  before  the  shipment  will  be  accepted  by  the  railroad  com- 
panies. This  necessarily  works  a  hardship  on  a  great  many  of  our  peo- 
ple located  in  the  western  part  of  the  State,  as  the  nearest  qualified  vet- 
erinarian is  located  in  Hickory.  The  people  around  Asheville  and  the 
extreme  western  part  of  the  State  are  forced  to  call  a  veterinarian  from 
Spartanburg,  S.  C,  pay  his  fee  and  traveling  expenses  in  order  to  have 
their  animals  properly  inspected  for  an  interstate  shipment. 

To  relieve  our  stockmen  of  this  great  inconvenience  and  expense,  I 
would  like  very  much  to  see  an  assistant  State  Veterinarian  located 
somewhere  in  the  western  part  of  the  State.  I  believe  he  could  find 
ample  work  to  keep  him  busy,  and  that  we  would  be  able  to  render  more 
valuable  service  by  having  some  one  located  in  that  section.  This  man 
could  assist  in  applying  the  black  leg  vaccine,  the  tuberculin  test  for 
interstate  shipments,  assist  in  the  hog  cholera  work,  and  make  other 
investigations  which  we  are  called  upon  to  do. 

INVESTIGATIONS. 

This  Division  has  made  investigations  at  a  number  of  places  that  have 
reported  infectious  trouble.  Sometimes  we  found  the  trouble  as  reported ; 
then,  again,  it  was  entirely  of  a  local  nature. 

farmers'  institute  work. 

This  Division  has  had  a  representative  with  one  of  the  farmers'  insti- 
tute parties. 

COUNTY    FAIRS. 

We  have  assisted  in  the  live-stock  work  at  a  large  number  of  the  county 
fairs  and  have  found  a  general  improvement  in  the  quality  of  the  stock 
exhibited. 

LIVE    STOCK    AND   COLT    SHOWS. 

We  assisted  in  judging  at  a  colt  show  held  at  Mooresville,  and  I  was 
very  much  pleased  with  the  high  grade  of  colts  shown.  We  also  assisted 
in  the  stock  show  held  in  Watauga  County.  We  are  sorry  to  say  that, 
owing  to  this  being  a  one-day  show^  and  a  continuous  rain  on  the  day  set 
for  the  show,  there  were  very  few  animals  exhibited,  and  these  were  out 
for  a  short  time  only,  most  of  them  reaching  the  grounds  about  12  o'clock 
and  were  removed  as  soon  as  the  premiums  were  awarded.  I  do  not 
believe  the  people  in  a  community  receive  the  benefits  they  should  from  a 
one-day  fair,  and  this  is  especially  so  if  it  is  a  bad  day  and  the  animals 
are  placed  on  exhibition  for  a  short  time  only.  With  this  in  view,  I 
recommend  that  State  aid  be  discontinued  for  one-day  fairs. 
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LIVE  stock. 


The  reports  from  the  beef  and  dairy  bulls  show  that  they  are  in  good 
condition,  and  that  the  people  in  the  communities  in  which  they  are 
located  are  very  much  pleased  with  them.  We  have  received  a  number 
of  applications  for  more  of  these  bulls. 


REPORT  OF  VETERINARY  DIVISION  FOR  YEAR  DECEMBER  1,  1913, 
TO  DECEMBER  1,  1914. 


TICK   ERADICATION    WORK. 

Tick  eradication  has  been  carried  on  in  cooperation  with  the  Bureau 
of  Animal  Industry  of  the  United  States  Department  of  Agriculture  in 
a  most  satisfactory  way. 

During  the  past  year  the  work  was  conducted  in  Cumberland,  Wayne, 
Greene,  Lenoir,  Harnett,  and  a  portion  of  Northampton  counties.  A 
farm-to-farm  inspection  is  now  being  conducted  in  Bladen  County. 

During  December,  1913,  and  January  and  February  of  1914  an  educa- 
tional campaign  was  conducted  in  these  counties  in  order  to  arouse  in- 
terest in  the  work  and  to  show  the  methods  of  eradicating  ticks.  This 
was  done  by  talks,  illustrated  lectures,  and  demonstrations.  We  believe 
this  is,  in  a  large  measure,  responsible  for  the  splendid  results  that  have 
been  obtained  in  the  counties  where  tick  eradication  work  has  been  con- 
ducted. I  wish  to  state  that  the  counties  in  which  the  work  has  been 
conducted  have  cooperated  with  us  in  every  way  possible. 

The  county  commissioners  of  Lenoir  County  provided  sufficient  funds 
to  employ  three  local  inspectors  to  assist  in  the  work.  The  commis- 
sioners of  Wayne  County  also  provided  funds  for  two  local  inspectors 
for  the  entire  season,  and  later  on  in  the  season  added  the  third  man. 
The  commissioners  of  Harnett  County  also  provided  funds  for  the  em- 
ployment of  two  local  inspectors.  These  men  have  been  of  a  great  deal 
of  service  to  us  in  the  tick  eradication  work.  In  fact,  if  it  had  not  been 
for  the  aid  given  by  the  counties  it  would  have  been  impossible  for  us  to 
have  cleaned  up  as  much  territory  as  was  cleaned  during  the  past  season. 

During  December,  1913,  and  January,  1914,  a  number  of  violations 
were  located  along  the  Wake-Johnston  and  Wake-Harnett  County  lines. 
In  every  instance  the  parties,  or  party,  violating  the  quarantine  regula- 
tions pleaded  guilty  and  paid  a  small  fine  and  costs. 

Cumberland,  Wayne,  Greene,  Lenoir,  and  Harnett  counties  have  been 
freed  from  the  Southern  cattle  tick  and  are  now  ready  to  be  released. 
These  counties  comprise  2,126  square  miles.  I,  therefore,  recommend 
that  they  be  released  from  quarantine. 
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During  December,  1914,  and  January  and  February,  1915,  an  educa- 
tional campaign,  similar  to  the  one  conducted  during  the  past  season, 
will  be  conducted  in  Johnston,  Duplin,  Sampson,  Pender,  and  Bladen 
counties. 

I  might  say  here  that  the  county  commissioners  of  Bladen  County  have 
already  employed  two  local  men  to  assist  in  this  work  during  the  coming 
spring.  I  believe  the  counties  in  which  the  work  will  be  taken  up  next 
spring  will  do  likewise.  This  is  the  first  time  since  the  tick  eradication 
work  was  begun  in  North  Carolina,  with  the  exception  of  Henderson 
County,  that  the  county  commissioners  have  given  any  financial  assist- 
ance in  this  work. 

GLANDERS. 

A  large  number  of  supposed  cases  of  glanders  have  been  reported  to  us 
during  the  last  twelve  months.  In  most  instances  a  large  per  cent  of  the 
cases  have  proven  to  be  some  condition  other  than  glanders.  We  have 
located  glanders  in  only  three  different  sections  of  the  State.  In  each 
instance  the  animal  or  animals  were  properly  tested  and  the  reactors 
destroyed  and  buried,  the  barns  in  which  they  were  confined  properly  dis- 
infected, and  all  exposed  animals  tested.  . 

In  my  annual  report  of  1913  I  recommended  that  some  way  be  pro- 
vided whereby  owners  losing  horses  with  glanders  could  be  reimbursed 
or  partially  reimbursed.    I  again  make  this  recommendation. 

BLACK    LEO. 

There  has  been  an  unusual  amount  of  black  leg  in  cattle  in  the  western 
part  of  the  State  during  the  past  summer,  and  we  have  supplied  the  cattle 
owners  with  a  large  amount  of  black  leg  vaccine,  administering  some  of 
the  black  leg  vaccine  ourselves. 

In  Clay  County,  where  an  outbreak  occurred,  it  seems  that  the  infec- 
tion was  brought  across  the  mountains  from  the  State  of  Georgia  by  the 
buzzards.  At  least,  this  was  the  only  source  to  which  we  were  able  to 
attribute  the  infection. 

TUBERCULOSIS. 

About  1,000  head  of  cattle  have  been  tested  for  tuberculosis  during  the 
year;  700  head  were  tested  in  Henderson  County  with  only  three  re- 
acting to  the  test.  These  are  now  under  quarantine  and  will  probably 
be  disposed  of  during  the  coming  winter. 

The  herds  belonging  to  the  State  institutions  have  been  retested,  and 
we  now  feel  that  these  herds  are  practically  free  from  tuberculosis. 

We  are  constantly  receiving  requests  from  dairymen  over  the  State  to 
assist  them  in  freeing  their  herd  from  tuberculosis.  We  have  been 
unable  to  respond  to  all  the  applications,  owing  to  a  lack  of  sufficient 
help.  The  dairymen  all  seem  to  be  very  much  interested  in  freeing  their 
herds  from  tuberculosis. 
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There  is  only  a  small  per  cent  of  native  cattle  affected  with  tubercu- 
losis. This  was  shown  by  the  large  number  of  cattle  tested  in  Henderson 
County.  Most  of  these  cattle  were  native  cattle,  and  the  few  that  reacted 
were  ones  purchased  from  large  dairies. 

HOG    CHOLERA. 

Hog  cholera  is  distributed  over  a  greater  portion  of  the  entire  State. 
We  have  had  outbreaks  of  it  in  nearly  every  county,  with  the  exception 
of  a  few  counties  in  the  piedmont  section.  We  have  found  the  largest 
per  cent  of  cholera  in  the  eastern  part  of  the  State  where  free  range  is 
still  in  use. 

Dr.  F.  D.  Owen,  a  representative  of  the  United  States  Department  of 
Agriculture,  has  been  assigned  to  duty  in  this  State  to  assist  us  in  con- 
ducting a  demonstrative  and  educational  campaign  against  hog  cholera. 
This  work  consists  in  going  into  counties,  holding  meetings  to  demon- 
strate the  use  of  anti-hog-cholera  serum,  disinfecting  premises,  and  giv- 
ing illustrated  lectures.  This  work  so  far  has  been  conducted  in  Edge- 
combe and  Beaufort  counties.  It  will  be  taken  up  in  Nash  and  Craven 
counties,  as  these  counties  have  already  provided  sufficient  funds  to  pay 
for  the  serum  that  will  be  used  in  giving  demonstrations.  This  repre- 
sentative has  also  spent  several  weeks  with  one  of  the  farmers'  institute 
parties. 

ANTI-HOG-CHOLERA   SERUM. 

We  have  treated  a  great  many  hogs  in  the  State  with  anti-hog-cholera 
serum,  and  have  also  treated  a  large  number  with  the  simultaneous  treat- 
ment, with  highly  gratifying  results.  The  per  cent  of  hogs  saved  in 
infected  herds  and  in  herds  that  have  been  exposed  to  hog  cholera  would 
indicate  that  a  large  number  of  hogs  have  been  saved  by  the  serum  that 
otherwise  would  have  died,  thereby  causing  Considerable  loss  to  their 
owners.  We  have  also  sent  a  large  amount  of  the  serum  direct  to  the 
farmers,  and  from  their  reports  they  are  highly  pleased  with  the  results 
obtained  from  its  use. 

We  have  not  yet  begun  distributing  hog  cholera  virus  with  the  serum 
for  the  simultaneous  treatment,  but  arrangements  are  being  made  so  that 
the  laity  in  any  section  of  the  State,  who  so  desire,  can  visit  the  serum 
plant  to  become  familiar  with  the  technique  used  in  the  simultaneous 
method.  After  they  have  spent  enough  time  at  the  plant  to  become 
thoroughly  familiar  with  this  method  of  immunization  a  permit  will  be 
issued  them,  and  in  the  future  hog  cholera  virus  will  be  furnished  them 
with  which  to  make  the  simultaneous  or  permanent  immunization. 

There  has  been  a  considerable  increase  in  the  amount  of  serum  put  out 
this  year  over  that  of  last  year.  From  December,  1912,  to  November  15, 
1913,  242,512  cubic  centimeters  were  produced.  From  November  15, 
1913,  to  November  15,  1914,  616,285  cubic  centimeters  of  serum  were 
produced.      The    receipts    from    the    serum    during    this    period    have 
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amounted  to  $7,408.77,  leaving  125,180  cubic  centimeters  on  hand.  At 
1^/4  cents  per  cubic  centimeter  this  is  worth  $1,564.75.  We  have  at  the 
plant  at  this  time  267  hogs,  approximately  valued  at  $2,800.35. 

This  year  we  got  out  a  bulletin  on  hog  cholera  and  its  prevention  by 
the  use  of  anti-hog-cholera  serum,  and  also  a  hog  cholera  poster  showing 
the  methods  employed  for  eradicating  and  controlling  hog  cholera. 
These  posters  were  distributed  over  the  State  in  the  different  counties, 
being  posted  in  the  depots,  on  courthouses,  country  stores,  postoffices,  and 
other  conspicuous  places  where  they  would  attract  attention. 

Until  July  1,  1914,  the  charge  for  the  serum  was  l^/^  cents  per  cubic 
centimeter.  At  this  date  the  cost  was  reduced  to  1^/4  cents  per  cubic 
centimeter.  It  will  be  noted  that  the  serum  has  been  reduced  since  1910, 
when  the  work  was  first  begun,  from  2y2  cents  per  cubic  centimeter  to 
ly^  cents  per  cubic  centimeter. 

SERUM    PLANT. 

A  good  many  improvements  have  been  made  at  the  serum  plant  during 
the  year.  Twelve  acres  of  the  land  transferred  from  the  Penitentiary 
Board  to  the  Agricultural  Board  has  been  fenced  in.  Sterilizers,  a 
refrigerator  and  hyperimmunizing  crates  have  been  added.  A  small 
building  is  now  under  construction  which  will  be  used  exclusively  for 
handling  virus.  This  is  in  accordance  with  the  standard  set  by  the 
United  States  Department  of  Agriculture. 

The  old  house  which  is  on  the  place  has  been  remodeled  and  is  now  in 
condition  to  put  some  one  in  who  will  be  at  the  plant  constantly.  We 
would  have  placed  a  man  there  before  this  time  if  we  had  been  able  to 
get  a  desirable  man  at  a  price  we  could  afford  to  pay.  We  hope  to  find 
such  a  man  very  soon. 

After  spending  a  considerable  amount  of  money  in  drilling  a  well,  we 
finally  had  to  abandon  it  (owing  to  not  being  able  to  reach  water)  and 
lay  a  line  of  pipe  from  the  city  main,  connecting  at  the  city  abattoir, 
which  is  approximately  2,000  feet  away. 

We  believe  now  the  serum  plant  is  on  such  basis  that  it  will  take  care 
of  itself,  and  will  not  require  any  further  appropriation  from  the  De- 
partment to  maintain  and  operate  it. 

farmers'   INSTITITTE   WORK. 

This  Division  has  furnished  a  representative  for  a  number  of  the 
farmers'  institute  meetings. 

INVESTIGATIONS. 

The  Veterinary  Division  has  also  made  investigations  at  a  number  of 
places  that  have  reported  infectious  trouble.  In  some  instances  we  have 
found  the  trouble  as  reported,  and  in  others  the  conditions  found  were 
entirely  of  a  local  n^iture. 
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COUNTY    FAIRS. 

We  have  assisted  in  live-stock  judging  at  a  number  of  the  county  fairs. 
I  am  glad  to  report,  as  I  did  last  year,  that  we  found  a  general  improve- 
ment in  the  quality  of  the  live  stock  exhibited. 

LIVB   STOCK. 

Reports  from  the  beef  and  dairy  bulls  show  that  they  are  in  good  con- 
dition, and  that  they  have  been  the  means  of  greatly  improving  the 
quality  of  the  live  stock  in  their  communities. 
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REPORT  OF  ANIMAL  INDUSTRY  DIVISION. 


Majob  W.  a.  Graham, 

Commissioner  of  Agriculture, 
Raleigh,  N.  C. 

My  Dear  Sir: — As  I  was  not  familiar  with  the  fact  that  I  was  ex- 
pected at  this  time  to  send  you  a  report  covering  two  years  work,  I  over- 
looked this  phase  of  your  letter  until  a  day  or  so  ago.  As  the  Animal 
Industry  Division  has  been  organized  as  at  present  for  a  little  more  than 
a  year,  the  report  I  am  submitting  can  very  well  answer  both  purposes. 

It  is  manifestly  impossible  for  me  to  give  in  a  report  of  this  kind  a 
detailed  statement  of  all  the  lines  of  work  carried  on  by  the  Animal 
Industry  Division  during  the  past  year.  The  items  here  presented  show- 
ing the  progress  in  many  of  the  leading  projects  will,  however,  serve  to 
show  the  scope  of  the  work  undertaken. 

This  report  covers  the  work  done  since  the  December  (1913)  meeting 
of  the  State  Bqard  of  Agriculture. 

SWINE. 
THE    VALUE    OF    RAPE     AND    OAT    PASTURES    FOR   FATTENING    HOGS. 

Last  fall  a  bunch  of  pigs,,  which  were  grown  upon  the  Pender  Test 
Farm,  was  divided  into  two  equal  lots,  one  being  fattened  on  oat  pas- 
tures, while  the  other  was  grazed  on  rape.  Each  lot  was  fed,  in  addition 
to  the  pastures,  some  waste  corn  and  skim-milk.  These  pigs  grazed  from 
February  2  to  April  27,  when  they  were  butchered  and  sold  on  the  Wil- 
mington market.  During  this  time  it  cost  $5.95  and  $5.84  respectively 
to  make  100  pounds  of  pork  on  the  oat  and  rape  pastures ;  or,  in  other 
words,  each  bushel  of  waste  corn  was  sold,  by  means  of  the  pigs,  on  the 
oat  pasture  for  TB^A  cents,  while  each  bushel  on  the  rape  pasture  brought 
86  cents.  Or,  stating  it  in  still  another  way,  the  skim-milk  was  marketed 
by  means  of  the  pigs  on  the  oat  pasture  for  68.6  cents  per  hundred- 
weight, while  the  same  amount  of  skim-milk  in  the  rape  lot  was  sold  for 
73.4  cents.    The  pigs  were  sold  for  $7.65  per  hundredweight. 

This  test  serves  to  emphasize  the  point  that  hogs  can  be  fattened  in 
the  coastal  section  of  the  State  very  cheaply  on  green  pasture  during  the 
winter  months. 

VALUE    OF    WASTE    PEANUTS    FOR    HOGS. 

There  is  absolutely  no  doubt  but  that  peanut  growing  is  destined  to 
become  a  very  great  business  in  N^orth  Carolina,  especially  in  the  coastal 
and  sandy  regions.  Peanut  growers  are  all  perfectly  familiar  with  the 
fact  that  it  is  impossible  to  get  all  the  nuts  out  of  the  ground  and  market 
them  commercially.  Knowing  this  to  be  true,  we  thought  that -it  would 
be  an  excellent  idea  to  study  the  question  of  utilizing  these  waste  nuts; 
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so  last  fall  we  made  arrangements  with  Mr.  Holderness  of  Tarboro,  who 
is  an  extensive  grower  of  peanuts,  to  carry  on  a  feeding  experiment  with 
him  to  determine  just  how  much  pork  could  be  made  on  a  definite  area 
of  waste  peanuts.  As  the  result  of  this  arrangement  with  Mr.  Holder- 
ness 250  pigs  were  purchased  in  Tennessee  and  shipped  to  his  farm  and 
turned  onto  a  peanut  patch  of  approximately  140  acres;  the  nuts,  or  as 
many  of  them  as  could  be  obtained,  had  been  marketed  commercially, 
and  the  hogs  were  expected  to  clean  up  only  the  waste.  The  250  pigs 
were  turned  into  the  field  October  7  and  found  sufficient  feed  for  rapid 
growth  until  December  18,  a  period  of  72  days.  During  the  72  days  each 
pig  gained  83  pounds,  or  a  total  of  20,750  pounds,  which  was  made  as  a 
result  of  grazing  the  waste  peanuts.  This  test  conclusively  shows  that 
the  peanut  grower  who  does  not  utilize  the  waste  by  means  of  pigs 
throws  away  from  $6  to  $10  worth  of  feed  per  acre.  Mr.  Holderness 
paid  Sy^  cents  per  pound  for  these  pigs  in  Tennessee,  shipped  them  to 
Tarboro,  inoculated  every  one  of  them,  fed  corn  in  the  hardening  period 
at  91  cents  a  bushel,  and  finally  shipped  them  to  Richmond,  Va.,  where 
they  were  sold  for  $8.35  per  hundredweight.  On  the  whole  transaction 
$843.71  was  made,  or  probably  as  much  as  was  made  on  the  commercial 
crop  of  peanuts. 

profits  realized  on  a  small  herd  of  hogs. 

A  year  ago  last  September  we  began  keeping  an  exact  record  of  a 
small  herd  of  hogs  on  the  Pender  Test  Farm  in  order  that  we  might 
finally  be  in  position  to  make  more  intelligent  recommendations  about 
growing  feeds  for  feeding  hogs  in  that  section  of  the  State.  The  ex- 
periment was  begun  with  five  sows  and  one  boar.  During  the  year,  Sep- 
tember 1,  1913,  to  September  1,  1914,  a  profit  of  $48.96  was  made  on 
this  small  herd  when  com,  which  was  raised  on  the  farm,  was  charged 
against  them  at  70  cents  a  bushel,  wheat  bran  at  $26  a  ton,  skim-milk 
at  40  cents  per  hundredweight,  waste  potatoes  at  25  cents  a  bushel,  and 
temporary  pastures  at  $5  an  acre.  These  results  were  not  wholly  satis- 
factory. After  the  work  is  better  organized  we  hope  to  be  able  to  handle 
the  herd  with  greater  profits. 

COST  TO  raise  pigs  TO  THE  WEANING   AGE. 

This  study  is  being  made  on  both  the  Pender  and  the  Iredell  Test 
Farms.  The  work  at  the  Pender  Test  Farm  was  inaugurated  some- 
thing more  than  a  year  ago,  and  some  definite  results  are  being  secured. 
The  work  at  the  Iredell  Farm  was  inaugurated  in  April  of  this  year; 
consequently,  we  have  nothing  to  report  at  that  test  farm  as  yet. 

There  has  really  been  no  careful  study  made  to  determine  the  cost  of 
raising  pigs  from  birth  to  weaning  age,  notwithstanding  the  fact  that 
this  is  probably  the  most  critical  period  of  the  pig's  life.  At  the  Pender 
Test  Farm  we  have  now  accurate  information  on  the  cost  of  raising  six 
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diflFerent  litters.  When  the  feeds  are  valued  as  indicated  above,  it  cost 
from  $1.01  to  $1.97  to  raise  each  pig  to  the  weaning  period;  we  have 
practiced  weaning  them  when  about  70  days  old.  This  work  will  bring 
before  the  farmer  in  a  concrete  shape  the  importance  of  having  prolific 
sows,  as  the  cost  of  each  pig  is  determined  largely  by  the  number  of 
brothers  and  sisters  he  has. 

FEEDING   COTTON-SEED   MEAL  TO   PIGS. 

This  experiment  is  being  carried  forward  in  cooperation  with  the 
Chemistry  Division.  We  feel  that  we  are  getting  results'  which  will  be 
of  untold  value  to  both  the  cotton  producers  and  the  hog  producers  of  the 
South.  We  feel  sure  that  copperas  tends  to  partly,  if  not  completely, 
eliminate  the  danger  when  cotton-seed  meal  is  fed  to  hogs.  We  expect, 
however,  to  continue  this  work  on  a  practical  and  commercial  basis  until 
we  are  thoroughly  satisfied  and  are  in  position  to  make  recommenda- 
tions to  the  farmers  of  the  State. 

FIELD  WOBK   WITH   MATURE   FARMERS. 

Last  winter  we  inaugurated  with  the  mature  farmers  of  the  State 
what  we  call  a  Home-made  Meat  Club.  The  main  object  of  this  organ- 
ization is  to  induce  the  farmers,  who  have  not  been  doing  so,  to  raise 
their  own  meat.  On  account  of  the  lack  of  time,  no  special  campaign 
has  been  made  to  secure  membership,  but  something  like  600  grown 
farmers  of  the  State  are  now  members  of  this  club  and  are  growing 
crops  for  hogs  and  feeding  hogs  under  our  general  directions.  We  do 
not  have  sufficient  force  nor  funds  to  visit  the  members  of  this  club,  so 
we  must  be  content  with  sending  out  circular-letters  and  bulletins  giving 
general  instead  of  specific  information.  I  feel  that  the  farmers  of  the 
State  appreciate  this  move,  and  I  hope  that  the  Division  may  soon  be 
placed  in  a  position  where  the  work  can  be  looked  after  more  carefully 
and  pushed  with  greater  vigor. 

BEEF  CATTLE. 

Since  the  June  meeting  of  the  Board  plans  have  been  perfected  with 
Washington  whereby  two  new  men  are  to  devote  all  of  their  time  to  field 
work  with  beef  cattle.  The  Department  of  Agriculture,  Washington, 
D.  C,  is  to  bear  practically  all  of  the  expense  of  this  work.  These  two 
men  are  to  work  with  the  beef  cattle  farmers  and  assist  them  in  every 
possible  way.  They  will  visit  individual  farmers,  advise  with  them 
about  breeding  and  feeding,  buy  breeding  and  feeding  cattle  for  them, 
and  make  public  addresses.  We  feel  that  this  is  a  distinct  gain  to  our 
organization,  as  Mr.  Curtis  and  Mr.  Shook  have  had  very  much  more 
work  to  do  than  they  could  possibly  attend  to  in  a  satisfactory  manner. 
The  addition  of  these  two  men  makes  it  possible  for  the  beef  cattle  field 
work  to  be  enlarged  very  materially. 
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BEEF  CATTLE  FIELD  WORK. 


During  the  year  a  large  amount  of  general  field  work  has  been  done 
by  Mr.  Curtis  and  Mr.  Shook.  They  have  visited  many  farmers  and 
been  the  means  of  getting  several  new  beef  farms  inaugurated.  Fifteen 
herds  of  beef-breeding  cattle  have  been  selected  in  various  parts  of  the 
State  for  the  purpose  of  keeping  accurate  records  on  the  cost  and  meth- 
ods of  producing  beef.  This  work,  of  course,  is  being  done  in  coopera- 
tion with  farmers.  The  herds  have  been  selected  in  various  sections  of 
the  State,  so  an  opportunity  is  given  of  studying  the  cost  of  growing 
beef  cattle  in  the  three  sections  of  the  State.  Within  a  few  years  these 
records  can  be  placed  before  our  beef  cattle  farmers  and  will  be  of  great 
value  to  them. 

During  the  year  Mr.  Curtis  has  placed  with  farmers  throughout  the 
State  about  150  head  of  grade  heifers  for  breeding  purposes,  as  well  as 
a  number  of  pure-bred  bulls.  As  much  attention  has  not  been  given  to 
this  kind  of  work  as  is  needed,  but  with  the  addition  of  the  two  new 
field  men  it  is  hoped  that  many  more  farmers  may  receive  direct  as- 
9istance  of  this  kind. 

Feeders  of  the  piedmont  and  coastal  sections  of  the  State  do  not,  as 
a  rule,  understand  how  to  buy  and  how  to  ship  cattle  from  the  moun- 
tains. When,  therefore,  the  Animal  Industry  Division  offered  to  act 
as  an  agent  for  the  purchase  of  feeding  cattle  a  very  hearty  response 
followed.  Last  winter  approximately  1,000  head  of  feeding  cattle  were 
purchased  in  the  western  part  of  the  State,  and  shipped  to  these  feed- 
ers. Mr.  Curtis  and  Mr.  Shook  at  regular  intervals  visited  the  farmers 
where  these  cattle  were  sent,  advised  the  owners  as  to  how  the  cattle 
should  be  fed  and  handled,  found  them  satisfactory  markets  in  March 
and  April,  and  attended  to  shipping  the  cattle  to  these  markets.  The 
results  of  this  work  have  been  reported  in  a  circular-letter.  On  the  whole, 
the  results  were  very  satisfactory,  and  the  work  is  being  duplicated  this 
year — on  a  smaller  scale,  however,  as  the  high  price  of  feeding  cattle 
discouraged  some  of  the  feeders  from  purchasing.  This  character  ot 
work  can  be  very  greatly  enlarged  since  the  addition  of  the  two  new  field 
men. 

THE    MOST    PROFITABLE    AMOUNT    OF    COTTON-SEED    MEAL    TO    FEED    WITH 

HULLS  AND  SILAGE. 

Seventy-six  cattle,  divided  into  eight  lots,  were  fed  in  this  experiment. 
Four  of  these  lots  were  fed  cotton-seed  meal  and  the  other  four  com 
silage.  The  amount  of  cotton-seed  meal  varied  from  6  pounds  to  lOVj 
pounds  a  day.  This  test  is  being  duplicated  again  this  winter,  so  we  do 
not  feel  justified  in  giving  out  definite  reports  as  yet,  but  some  very 
striking  results  have  already  been  secured,  showing  the  advantage  of 
com  silage  as  a  roughage  feed  when  it  is  desired  to  place  cattle  in  high 
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market  condition.  Our  eastern  markets — and  that  is  where  we  most 
naturally  expect  to  sell  our  good  beef  cattle — are  constantly  demanding 
higher  finished  animals,  and  it  seems  that  corn  silage  offers  a  solution 
to  this  very  pressing  Southern  problem.  It  was  learned  that  the  large 
amounts  of  cotton-seed  meal  could  not  safely  be  fed  long  enough  to  get 
the  steers  in  marketable  condition  when  fed  in  conjunction  with  hulls, 
but  when  fed  in  combination  with  silage  no  ill  results  were  manifest. 

THE     RELATIVE     VALUE     OF     CORN     SILAGE     AND     COTTON-SEED     HULLS     FOR 

FATTENING  CATTLE. 

This  work  was  done  at  the  Iredell  Test  Farm,  and  the  results  are  al- 
ready published  in  the  August  Bulletin  from  the  Department  of  Agricul- 
ture. Forty-eight  steers  were  fed,  24  of  them  being  fed  on  cotton-seed 
meal  plus  cotton-seed  hulls,  while  the  other  24  were  fed  on  cotton-seed 
hulls  and  corn  silage.  They  were  fed  120  days,  and  during  this  time  the 
gains  W'cre  practically  the  same  in  each  lot,  but  when  they  were  placed 
on  the  market  the  silage-fed  cattle  sold  at  a  premium  of  20  cents  per 
hundredweight  and  were  fed  at  slightly  more  profit  than  the  hulls-fed 
cattle.  This  work  is  being  duplicated  this  winter  and  48  steers  have 
been  delivered  at  the  farm  for  this  purpose.  Satisfactory  profits  were 
made  on  both  lots. 

SHOULD  BEEF  CATTLE  BE  SHELTERED  WHEN  BEING  FATTENED? 

Last  winter  this  problem  was  studied  in  cooperation  with  Mr.  R.  A. 
Derby,  a  farmer  of  Jackson  Springs.  This  ^'vdnter  the  same  problem  is 
being  studied  with  a  car-load  of  cattle  on  the  Pender  Test  Fainn  and  also 
in  cooperation  with  Mr.  Derby.  In  some  sections  of  the  State  it  is  a 
very  difficult  and  expensive  thing  to  secure  the  proper  kind  and  amount 
of  bedding  when  beef  cattle  are  fattened  in  barns  or  sheds.  In  fact,  if 
the  item  of  bedding  could  be  eliminated,  we  feel  that  there  would  be  a 
rapid  increase  in  the  number  of  beef  cattle  fed  in  the  coastal  region  of 
the  State,  where  barnyard  manures  are  very  badly  needed.  Last  winter, 
therefore,  Mr.  Curtis  visited  Mr.  Derby  and  arranged  to  feed  16  head 
of  steers  in  a  barn  lot  in  comparison  with  16  steers  fed  the  same  ration, 
but  under  a  shed.  These  cattle  were  all  fed  cotton-seed  meal  and  silage. 
To  many  men  the  results  were  somewhat  startling,  as  the  steers  which 
were  fed  outside  made  gains  approximately  33  V;^  per  cent  faster  and 
were  equally  as  good  in  finish  as  the  cattle  which  were  fed  in  the  shed 
and  which  had  an  expensive  item  of  bedding  and  hauling  manure 
charged  against  them.  Mr.  Derby  was  so  enthusiastic  about  outside 
feeding  that  some  difficulty  was  experienced  in  inducing  him  to  feed  any 
animals  under  shelter  this  winter,  as  by  outside  feeding  he  saves  the 
expense  of  hauling  both  bedding  and  manure.  The  results  of  this  work 
have  been  published  in  a  circular-letter. 
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can  corn  be  profitably  made  a  part  of  beef  cattle  rations? 

Many  beef  cattle  projects  are  being  studied  on  the  farm  of  Mr.  T.  L. 
Gwyn  of  Haywood  County.  This  work,  as  I  stated  in  my  last  report,  is 
all  being  done  in  cooperation  with  the  Bureau  of  iVnimal  Industry  at 
Washington,  D.  C,  and  a  trained  man,  Mr.  Peden,  of  Wilkes  County, 
lives  on  the  farm  and  has  immediate  charge  of  the  experimental  work. 

Many  inquiries  come  to  our  office  asking  if  it  would  not  be  profitable 
to  use  corn  in  a  ration  when  steers  are  being  fattened.  As  this  question 
had  never  been  carefully  studied,  we  thought  it  would  be  advisable  to 
study  it  on  Mr.  Gwyn's  farm,  so  last  winter  a  car-load  of  cattle  was  di- 
vided into  two  lots,  one  lot  being  fed  a  ration  of  5  pounds  of  cotton-seed 
meal,  5  pounds  of  frosted  ear  com,  cotton-seed  hulls,  hay,  and  stover; 
while  the  other  lot  was  fed  7  pounds  of  cotton-seed  meal,  cotton-seed 
hulls,  hay,  and  stover.  These  cattle  were  fed  130  days,  and  the  results 
showed  that  the  corn-fed  cattle  obtained  a  finish  worth  about  10  to  15 
cents  a  pound  more  than  the  cotton-seed  meal-fed  cattle.  The  cost  of 
the  corn,  however,  overcame  the  value  added  as  a  result  of  the  increased 
finish;  so  while  all  of  the  steers  returned  satisfactory  profits,  still  the 
ones  which  did  not  receive  corn  finally  made  a  profit  of  75  cents  more 
than  those  which  ate  com.  This  work  is  also  being  duplicated  this  win- 
ter on  a  larger  scale. 

WINTERING  STOCK   CATTLE. 

One  of  the  greatest  problems  that  the  beef  cattle  raiser  must  face  is 
the  question  of  getting  his  young  stock  through  the  winter  in  a  satisfac- 
tory and  cheap  manner.  As  this  question  has  really  not  been  carefully 
studied,  the  farmer  has  been  at  sea  to  know  just  what  to  expect.  Plans 
are  made  to  study  this  question  in  a  thorough  and  comprehensive  man- 
ner on  Mr.  Gwyn's  farm.  Last  winter  85  head  of  stockers,  divided  into 
four  lots,  were  fed  in  various  ways  during  the  cold  months.  Lot  1  was 
fed  ear  com,  cut  hay,  and  stover;  lot  2  was  fed  corn  silage  and  corn 
stover ;  lot  3  was  fed  corn  silage  and  corn  stover ;  lot  4  was  fed  on  noth- 
ing but  a  pasture  which  had  been  allowed  to  grow  up  the  previous  sum- 
mer (88  cents  worth  of  hay  was  fed  each  one  of  these  steers  during  a 
snowy  period).  The  results  of  this  work  show  that  it  cost  $8.24  to  win- 
ter each  steer  in  lot  1 ;  $6.37  in  lot  2;  $6.12  in  lot  3;  and  only  $4.88  in 
lot  4,  which  was  the  lot  on  winter  pasture  alone.  At  the  same  time  the 
steers  which  were  carried  through  the  winter  on  winter  pasture  alone 
made  better  gains  than  those  which  were  fed  on  high-priced  feeds.  It 
can,  of  course,  be  seen  that  these  results  are  of  very  great  importance  to 
the  cattle  producers  of  the  mountain  section  of  N'orth  Carolina. 

FATTENING  CATTLE  ON  MOUNTAIN  PASTURES. 

When  spring  came  the  above  stockers  were  turned  onto  summer  pas- 
tures, some  of  them  being  fattened  on  pastures  and  cotton-seed  cake, 
while  others  were  fattened  on  pasture  alone.     The  two  lots  of  25  steers 
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each  received  a  small  amount  of  cotton-seed  cake  along  with  the  pas- 
ture. They  were  sold  on  September  1  to  Asheville  butchers  at  $7.60  per 
hundredweight  on  the  farm.  The  35  cattle  which  had  received  no  cot- 
ton-seed cake  during  the  pasture  season  were  sold  at  prices  ranging  from 
$7  to  $7.25  per  hundredweight.  On  account,  probably,  of  the  abnormally 
high  price  of  feeders  in  comparison  with  the  price  of  fat  cattle,  it  did 
not  pay  to  supplement  the  pasture  with  cotton-seed  cake  this  last  sum- 
mer. Three  experienced  buyers,  however,  placed  values  on  the  lots  of 
cattle,  and  stated  that  under  normal  conditions  the  cake-fed  cattle  would 
have  sold  for  $1  to  $1.25  more  than  the  grass-fed  cattle.  Several  phases 
of  this  work  have  been  reported  in  circular-letters.  Before  the  work  is 
reported  as  a  whole,  three  or  four  years  work  must  be  done.  Plans  have 
already  been  made  for  a  continuation  of  the  work  next  summer. 

SHIPPING  YARDS. 

It  became  necessary  to  provide  better  shipping  facilities  for  shipping 
cattle  from  the  mountains  to  other  sections  of  the  State.  So  Mr.  Curtis, 
in  cooperation  with  the  officers  of  the  Beef  Cattle  Feeders'  and  Breeders' 
Association  and  the  authorities  of  the  Southern  Railway,  has  constructed 
complete  stock  pens  at  Clyde,  N.  C.  These  pens  are  modem,  have  feed 
troughs,  racks,  watering  troughs,  and  scales.  During  September  and 
October  a  competent  man  was  placed  in  charge  of  these  yards  to  grade 
and  weigh  all  cattle  shipped  to  farmers  who  purchased  them  through  the 
aid  of  this  Division.  Weights  were  secured  on  other  cattle  also,  there 
being  no  less  than  2,000  head  of  steers  weighed. 

It  seemed  necessary  to  get  this  shrinkage  information  to  avoid  mis- 
understandings between  the  farmers  in  the  mountains,  who  raise  the 
cattle,  and  the  feeders  who  finish  them.  Much  information  has  been 
collected  on  the  shrinkage  sustained  between  the  farm  and  Clyde,  N".  C, 
and  between  Clyde,  N".  C,  and  the  final  destination  of  the  cattle. 

SHEEP. 
THE  ECONOMY  AND  GENERAL  EFFECT  OF  COTTON-SEED   MEAL  ON  EWES. 

This  experimental  work  is  being  done  on  the  Central  Test  Farm,  at 
Raleigh,  and  consists  of  50  head  of  sheep  divided  into  various  lots.  The 
ewes  are  fed  various  amounts  of  cotton-seed  meal  to  determine  whether 
or  not  this  meal  has  an  injurious  effect  on  the  breeding  functions  of  the 
mothers.  So  far,  the  experiments  show  that  there  is  no  danger  what- 
ever in  feeding  rather  liberal  amounts  of  cotton-seed  meal  to  breeding 
ewes.  The  lambs  have  been  born  in  perfectly  healthy  condition,  but 
there  is  some  indication  that  cotton-seed  meal  causes  earlier  lambing. 
This  problem  is  receiving  further  attention  on  a  more  extensive  scale. 
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fattening  ewes  and  their  lambs  on  early  spring  pastures. 

This  experiment  was  carried  on  at  the  Edgecombe  Test  Farm.  The 
farmers  who  live  in  the  coastal  region  can  easily  have  winter  and  early 
spring  grazing  pastures ;  those  who  live  in  the  mountain  sections  are  de- 
prived of  this  very  great  opportunity.  It  was  thought  that  it  would  be 
a  good  thing  to  study  the  question  of  bringing  ewes  and  their  lambs 
from  the  mountains  to  the  coastal  section  and  fatten  them  on  cheap  graz- 
ing pastures.  These  ewes  and  their  lambs  were  fattened  on  the  bur 
clover  pastures  on  the  Edgecombe  Farm;  of  course,  they  were  given  a 
small  grain  ration  in  addition.  These  sheep,  both  the  mothers  and  the 
lambs,  did  well,  and  although  the  ewes  and  the  lambs  cost  only  $2.40  at 
the  beginning  of  the  test,  they  were  sold  upon  the  local  market  for  $8 
a  pair. 

After  the  sheep  were  sold  and  the  lambs  were  marketed  it  was  found 
that  a  profit  of  $50,  or  approximately  100  per  cent,  was  made  on  the 
original  investment.  This  work  is  being  duplicated  this  winter  and 
spring  with  a  higher  grade  of  sheep  and  on  a  somewhat  larger  scale. 

VALUE  OF  BARBADO  SHEEP  IN   OVERCOMING  THE  RAVAGES  OF  THE  STOMACH 
WORM    AND   INCREASING    THE    PROLIFICACY   OF    NATIVE   EWES. 

The  Barbado  sheep  have  been  brought  into  this  country  lately  from 
the  Barbado  Islands.  It  is  known  that  these  sheep  are  extremely 
prolific,  and  it  is  thought  by  some  that  they  are  partly  immune  to  the 
stomach  worm,  the  disease  which  causes  very  heavy  losses  in  our  South- 
ern flocks  of  sheep.  The  Animal  Industry  Division  secured  a  number  of 
Barbado  lambs  in  the  spring,  and  studies  are  being  made  to  determine 
whether  they  are  resistant  in  any  degree  to  the  stomach  worm.  On 
account  of  their  prolificacy  we  are  also  crossing  some  Merino  and  Shrop- 
shire rams  on  some  of  the  Barbado  ewes,  trying  to  develop  a  strain  of 
sheep  which  can  be  induced  to  breed  earlier  in  the  spring  and  drop  a 
greater  number  of  lambs.  Mr.  Curtis  expects  to  get  some  results  from 
this  breeding  work  which  will  be  of  great  value  to  the  sheep  farmers  of 
North  Carolina. 

DAIRY  FIELD  WORK. 

At  the  last  meeting  of  the  Board  we  reported  tbat  we  had  been  able  to 
make  arrangements  with  Washington  whereby  two  men  would  be  added 
to  the  Dairy  field  force.  These  men  are  now  at  work  assisting  Mr. 
Reed.  We  have  been  fortunate  in  securing  the  services  of  Mr.  F.  R. 
Famham,  who  is  an  expert  in  cheese,  and  Mr.  J.  A.  Arey  of  Iredell 
County. 

BUILDING  WORK. 

The  farmers  of  the  State  have  made  a  very  great  demand  upon  Mr. 
Reed  to  assist  them  in  building  silos.  In  fact,  the  demand  was  so  great 
that  with  our  present  force  it  was  impossible  to  handle  the  work  in  the 
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old  way,  so  Mr.  Hudson  very  kindly  agreed  to  cooperate  with  us  in  this 
matter.  Mr.  Hudson  directed  twelve  county  agents  to  meet  with  Mr. 
Reed  and  Mr.  Combs  at  Greensboro,  where  they  were  given  detailed  in- 
structions in  building  various  types  of  silos.  Four  days  were  spent  in 
building  silos  near  Greensboro,  and  at  the  end  of  this  time  the  twelve 
county  agents  were  thoroughly  competent  to  take  charge  of  the  silo  work 
in  their  various  counties.  When  this  plan  is  carried  out  to  completion 
we  can  very  easily  take  care  of  the  silo  work.  From  75  to  100  silos  were 
erected  during  the  summer  months. 

The  farmers  of  the  State  have  also  been  very  liberal  in  calling  for 
plans  for  dairy  bams.  Twenty-five  dairymen  have  been  assisted  by  visits 
and  plans  and  at  this  time  8  bams  and  3  milk  houses  have  been  com- 
pleted, and  there  are  others  under  way. 

To  assist  in  the  work  of  building  barns  and  silos,  small  models  of  a 
dairy  bam  and  the  various  types  of  silos  were  constructed.  The  main 
object  of  making  these  small  models  was  to  put  them  in  the  hands  of 
the  county  agents  where  they  could  be  displayed  in  local  stores,  banks, 
etc.  It  is  pleasing  to  state  that  the  county  agents  have  manifested  very 
great  interest  in  these  models.  The  models  have  also  been  used  at  a 
number  of  State  and  county  fairs. 

COW-TESTING  ASSOCIATIONS. 

In  February  and  March  a  cow-testing  association  was  organized  in 
the  vicinity  of  Greensboro  and  Winston-Salem.  This  was  the  first  cow- 
testing  association  perfected  in  the  South.  About  400  cows  were  secured, 
the  farmers  paying  Mr.  Seitz,  the  tester,  $1  per  cow  per  year.  Mr.  Seit^ 
works  under  Mr.  Reed's  directions.  His  business  it  is  to  visit  the  mem- 
bers of  the  association,  test  the  milk,  and  give  general  dairy  advice.  On 
account  of  the  fact  that  the  farmers  themselves  are  paying  for  Mr.  Seit^' 
services,  each  one  is  personally  interested  in  all  his  efforts.  This  asso- 
ciation has  been  in  operation  only  a  few  months,  but  between  forty  and 
fifty  unprofitable  cows  have  been  eliminated  from  the  herds,  and  good 
cows  have  been  brought  in.  Some  of  the  herds  at  the  beginning  of  this 
testing  work  were  producing  butter  fat  at  40  to  45  cents  a  pound;  as 
a  result  of  belonging  to  the  association  and  making  a  close  study  of  the 
individual  cows,  two  or  three  of  the  herds  have  reduced  this  cost  to  20 
and  25  cents  a  pound.  The  dairymen  in  the  vicinity  of  Greensboro  and 
Winston-Salem  appreciate  this  work  and  are  supporting  it  well. 

A  similar  attempt  was  made  in  Hendersonville  and  Buncombe  coun- 
ties, and  an  association  was  organized  the  first  of  June.  We  are  com- 
pelled to  report  that  the  work  in  this  territory  has  been  a  complete  fail- 
ure, as  the  majority  of  the  farmers  failed  to  take  sufficient  interest  to 
keep  the  records,  send  them  in  to  the  office,  and  pay  their  quarterly  dues. 
It  is  hoped,  however,  that  the  farmers  in  this  locality  may  become  in- 
terested again  some  time  in  the  near  future. 
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DAIRY  schools. 


Last  winter  an  eflFort  was  made  to  introduce  an  entirely  new  feature 
into  our  dairy  extension  work,  a  feature  that  had  never  been  tried  in  any 
of  the  States.  An  eflFort  was  made  to  introduce  real  and  earnest  school 
work  among  the  dairy  farmers  and  in  some  of  the  rural  schools.  Three 
types  of  schools  were  planned.  One-day  schools  were  held  in  localities 
where  dairying  had  not  become  a  strong  feature  of  the  farming  system, 
the  main  object  being  to  arouse  interest  in  dairying.  In  other  localities 
where  interest  in  dairying  had  already  been  aroused,  three-day  schools 
were  introduced;  in  these  schools  an  effort  was  made  to  give  solid  in- 
struction along  dairy  and  allied  lines.  The  third  type  of  school  was 
carried  on  in  cooperation  with  a  number  of  country  schools,  the  object 
being  to  reach  the  children  and  also  their  parents.  Several  of  the  coun- 
try school  authorities  were  glad  for  Mr.  Reed  and  his  workers  to  visit 
them  once  a  month,  giving  them  a  day  each  month  to  present  dairying 
and  allied  subjects  to  the  children  and  visiting  parents.  Last  winter  ten 
one-day  schools,  four  three-day  schools,  and  two  cooperative  schools  were 
conducted.  The  same  plans  are  laid  for  carrying  on  the  same  kind  of 
work  this  winter,  and  requests  for  the  work  far  exceed  our  capacity.  The 
plans  have  definitely  been  made  for  fifteen  one-day  schools,  three  two- 
day  schools,  ten  three-day  schools,  and  ten  five-day  schools.  If  we  had 
had  more  workers  in  the  Division  many  more  schools  could  have  been 
arranged  for. 

CREAMERY    WORK. 

The  majority  of  the  managers  of  the  various  creameries  have  been 
induced  to  meet  together  several  times  and  discuss  general  creamery 
problems.  They  met  in  October,  January,  March,  and  July.  Some  of 
the  creameries  have  been  helped  very  materially  by  these  meetings,  and 
the  managers  have  come  to  understand  each  other's  problems.  Mr.  Reed 
and  Mr.  Combs  have  worked  with  some  of  the  creameries,  and  one  in 
particular  found  that  the  butter  contained  a  very  low  percentage  of 
moisture.  This  manager  was  taught  how  to  incorporate  more  moisture 
into  the  butter,  and  he  now  states  that  this  teaching  was  worth  to  him 
no  less  than  $90  the  first  month.  Another  creamery  had  been  operating 
at  a  loss  from  the  time  of  its  organization  until  the  authorities  were 
finally  induced  to  make  butter  by  the  method  recommended.  Since  the 
introduction  of  the  new  system  they  are  extremely  well  pleased,  as  they 
are  now  able  to  report  some  profit. 

About  a  year  ago  many  requests  came  to  the  office  to  assist  in  build- 
ing a  creamery  in  Iredell  County,  as  the  people  there  felt  they  were 
ready  to  erect  one.  After  meeting  with  the  people  of  the  county  and 
also  the  demonstration  agent,  Mr.  Arey,  it  was  thought  best  to  develop 
cream  routes  first  and  build  a  creamery  afterwards.  This  system  of 
development  was  adopted  and  the  cream  was  shipped  to  the  Catawba 
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County  Creamery.  About  1,000  pounds  of  butter  fat  was  sent  the  first 
month.  Within  a  year  this  amount  increased  to  10,000  pounds,  and  the 
people  were  ready  for  a  creamery  of  their  own.  The  outbreak  of  the 
European  war  checked  the  building  of  the  creamery  for  some  weeks,  but 
the  farmers  have  now  taken  hold  with  new  life  and  the  creamery  will  be 
in  full  operation  within  a  short  time. 

In  the  southern  part  of  Alamance  County,  near  Liberty,  a  private 
creamery  was  started  something  over  a  year  ago  and  finally  grew  to  the 
capacity  of  1,200  pounds  of  butter  a  month.  This  private  creamery  was 
first  installed  out  in  the  country,  and  the  business  became  too  large  to 
operate  so  far  away  from  town  advantages,  so  a  company  was  organized 
at  Greensboro  to  take  over  the  work  and  supply  a  cream  market  for 
Guilford  and  surrounding  counties.  This  creamery  was  completed  and 
began  operating  April  1.  Within  a  very  few  months  this  creamery  was 
making  10,000  pounds  of  butter  a  month. 

During  the  summer  no  little  amount  of  difficulty  has  been  encountered 
in  disposing  of  the  butter  manufactured  by  some  of  the  creameries.  The 
output  from  this  State  is  more  than  double  that  of  the  previous  year, 
and  the  markets  and  the  buying  public  will  yet  think  of  Xorth  Carolina 
as  a  butter  producing  State.  It  seems,  in  view  of  the  fact  that  the  dairy 
and  creamery  business  are  sure  to  develop  with  remarkable  rapidity  in 
the  very  near  future,  that  it  would  be  an  excellent  idea  for  the  State 
Boai'd  of  Agriculture  to  employ  some  one  to  look  after  the  marketing  of 
dairy  and  other  animal  products.  This  could  be  done  cooperatively  by 
the  Divisions  of  Marketing  and  Animal  Industry.  As  Xorth  Carolina 
is  not  at  present  thought  of  as  a  dairy  State,  we  have  the  problem  be- 
fore us  of  teaching  the  people  of  the  South  that  they  must  look  to  North 
Carolina  for  butter.  This  problem  should  be  undertaken  in  a  broad, 
systematic  way;  but  it  cannot  be  undertaken  unless  either  the  Animal 
Industry  Division  or  the  Market  Division  is  given  extra  help. 

Since  the  outbreak  of  the  European  war  and  the  depreciation  in  the 
price  of  cotton,  the  State  has  again  become  infested  with  the  creamery 
promoter.  Mr.  Reed  has  been  compelled  to  devote  considerable  time  to 
discouraging  the  building  of  creameries  where  the  promoters  have  been 
active  and  where  creameries  could  not  possibly  be  operated  at  a  profit. 
To  overcome  the  activities  of  the  creamery  promoter  and  lessen  his  field 
of  activity,  plans  are  made  for  one  of  the  dairy  field  men  to  devote  prac- 
tically all  of  his  time  to  looking  after  communities  and  developing  cream 
routes  where  dairying  is  first  being  introduced. 

CHEESE    WORK. 

As  the  members  of  the  Board  know,  plans  were  made  at  the  last  meet- 
ing to  add  a  cheese  expert  to  the  force  of  dairy  field  work.  Much  diffi- 
culty, however,  was  experienced  in  securing  a  man  competent  to  carry 
on  this  line  of  work.    Finally  Mr.  Farnham  was  secured  and  began  work 
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September  1.  Mr.  Farnham  has  already  been  active  in  introducing  the 
work  into  the  upper  part  o£  the  State.  He  has  given  a  number  of  cheese- 
making  demonstrations  at  various  farms  and  schools  .and  is  meeting 
with  more  encouragement  than  we  really  expected.  The  farmers  appre- 
ciate the  opportunity  offered,  and  we  believe  that  they  will  take  to  the 
work  very  readily.  Of  course,  the  work  has  not  proceeded  far  enough 
to  make  definite  reports. 

DAIRY  EXPERIMENTAL  WORK. 

Practically  all  of  the  work  in  dairy  experimentation  has  been  cafried 
on  by  Mr.  Eaton  at  the  Pender  Test  Farm.  Some  phases  of  the  work 
have  been  very  materially  interrupted  by  an  outbreak  of  contagious 
abortion  in  the  herd.  The  first  signs  of  the  disease  were  found  in  x\ug- 
ust,  1913.  Since  that  time  the  increase  in  the  number  of  calves  has  been 
almost  nothing  and  the  yield  of  milk  has  been  lessened.  We  hope,  how- 
ever, to  have  this  outbreak  under  control  within  another  year  and  have 
the  herd  again  under  normal  conditions. 

COST  OF  RAISING  DAIRY  CALVES. 

No  question  interests  the  dairyman  more  than  that  of  raising  his  dairy 
calves.  Many  farmers  of  the  South  claim  they  can  buy  calves  cheaper 
than  they  can  raise  them.  Others  claim  they  can  raise  them  very  much 
cheaper  than  they  can  buy  them.  Many  breeders  of  the  North  are  also 
looking  to  the  South  as  a  place  where  calves  can  be  raised  cheaply  and 
finally  transferred  to  Northern  dairies.  All  of  our  dairy  farmers  are 
interested  in  the  question  of  the  cost  of  raising  dairy  calves  under  South- 
em  conditions,  and  this  study  was  undertaken  to  provide  definite  infor- 
mation. 

This  particular  test  was  inaugurated  June  10,  1913,  and  accurate  rec- 
ords have  been  kept  of  the  expense  of  feeding  eight  Jersey  calves.  Since 
June  10,  1913,  these  calves  have  made  average  daily  gains  of  .89  of  a 
pound  and  it  has  cost  8.9  cents  daily  to  feed  each  one.  The  calves  have 
been  fed  upon  whole  milk,  skim-milk,  green  roughage,  and  pasture. 
When  the  pastures  of  the  Pender  Test  Farm  are  developed  the  cost  of 
feeding  the  calves  will  be  materially  reduced. 

VALUE    OF    SILAGE    AS    COMPARED    WITH    DRY    ROUGHAGES,    FOR 
FEEDING    MILK    COWS. 

Last  fall  ten  cows  on  the  Pender  Test  Farm  were  selected  for  this  ex- 
periment and  five  of  them  were  fed  upon  a  grain  ration  plus  silage  and 
stover;  the  other  five  were  fed  upon  a  similar  concentrated  ration  plus 
hulls  and  stover.  The  experiment  was  inaugurated  November  4  and  con- 
tinued for  four  months.  During  this  time  the  silage-fed  cows  produced 
6,397  pounds  of  milk,  while  the  hulls-fed  cattle  produced  6,449  pounds 
of  milk.  It  should  be  said,  however,  that  the  silage  was  very  poor  in 
quality.    The  silage-fed  cattle  during  the  progress  of  the  test  ate  $88.67 
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worth  of  feed,  while  the  hulls-fed  cattle  ate  $98.07.  It,  therefore,  cost 
51  cents  a  month  more  to  feed  each  cow  in  the  dry  lot  than  in  the  silage 
lot,  while  the  amount  of  milk  produced  was  practically  the  same.  This 
experiment  is  being  duplicated  this  winter. 

WINTER   RATIONS    FOR   YOUNG    JERSEY    CALVES. 

One  of  the  weakest  points  in  the  whole  system  of  Southern  dairying 
is  the  question  of  winter  feeding  of  dairy  calves.  The  majority  of  dairy 
farmers  neglect  their  calves  during  the  cold  months,  and  those  who  do 
feed  them  are  at  a  loss  to  know  what  Southern  feeds  are  the  most  eco- 
nomical and  most  satisfactory.  These  problems  are  being  studied  at  the 
Pender  Test  Farm,  and  it  is  hoped  to  study  them  very  much  more  care- 
fully as  soon  as  we  have  checked  the  ravages  of  contagious  abortion. 
Last  winter,  on  December  11,  1913,  the  calves  on  hand  were  divided  into 
two  lots,  one  lot  being  fed  on  a  ration  of  cotton-seed  meal,  silage,  and 
stover,  the  other  lot  being  fed  a  ration  of  cotton-seed  meal,  wheat  bran, 
silage,  and  stover,  the  object  being  to  determine  the  value  of  the  intro- 
duction of  a  high-priced  feed,  as  wheat  bran,  into  a  ration  of  cotton- 
seed meal.  These  calves  were  fed  from  December  11  to  April  1.  It  was 
found  that  it  cost  $5.63  to  winter  each  calf  in  the  lot  where  wheat  bran 
made  up  a  part  of  the  grain  ration  and  $5.53  in  the  lot  where  cotton- 
seed meal  was  the  sole  concentrate.  'No  effort  was  made  to  produce  gain. 
The  calves  in  the  lot  where  the  cotton-seed  meal  was  used  alone  came 
through  to  spring  looking  very  much  better,  as  far  as  life  and  oily  hair 
were  concerned,  than  those  which  were  fed  bran  in  addition  to  the  cotton- 
seed meal.  This  work  is  also  being  duplicated  this  winter,  but  the  work 
last  winter  seems  to  indicate  that  nothing  is  gained  by  introducing  a 
high-priced  feed,  as  bran,  into  a  calf's  ration. 

FEEDING  DAIRY  CALVES  THROUGH   THE  SPRING   AND   SUMMER. 

The  above  calves  were  used  in  the  summer  feeding  work.  The  pas- 
tures have  not  been  satisfactorily  developed  at  the  Pender  Test  Farm 
as  yet.  This  is  a  very  common  weakness  on  the  part  of  the  dairy  farms 
of  the  State,  especially  where  dairying  has  recently  been  introduced. 
When  this  condition  exists  on  any  dairy  farm  it  becomes  immediately  a 
very  serious  problem  as  to  the  best  way  to  handle  the  calves  during  the 
summer  months.  Of  course,  where  pastures  are  abundant  the  calves  are 
taken  care  of  without  any  thought.  To  obtain  summer  growth  on  the 
calves  at  the  Pender  Test  Farm,  and  on  many  other  dairy  farms,  it  is 
necessary  to  feed  some  concentrate.  Mr.  Eaton,  therefore,  has  been 
studying  this  question  also.  The  calves  were  divided  into  two  lots  and 
one  of  the  lots  fed  cotton-seed  meal  alone,  while  the  other  was  fed  a  ra- 
tion made  up  of  one-half  cotton-seed  meal  and  one-half  wheat  bran.  In 
the  lot  where  bran  was  used  it  cost  $9.89  to  feed  each  calf  from  April 
1  to  October  1,  and  in  the  lot  where  cotton-seed  meal  was  used  as  the 
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sole  concentrate  it  cost  only  $9.60  to  feed  each  calf  the  same  length  of 
time.  At  the  same  time  each  calf  in  the  cotton-seed  meal  lot  gained 
11^  pounds  more  than  the  ones  in  the  wheat  bran  lot.  In  short,  both  the 
summer  and  winter  experiments  tend  to  show  that  nothing  is  gained  by 
the  introduction  of  wheat  bran. 

CHEESE  MANUFACTURE. 

A  50-gallon  cheese  vat  with  the  press  and  complete  cheese-making  out- 
fit has  been  installed  at  the  Pender  Test  Farm.  Mr.  Eaton  is  first  mak- 
ing a  careful  study  of  the  proper  method  of  making  Cheddar  cheese  un- 
der conditions  as  they  exist  in  the  coastal  region  of  this  State.  Since 
August  1  he  has  made  118  pounds  of  green  cheese  from  991  pounds  of 
milk.  These  cheeses  are  being  carefully  studied  as  to  flavor  and  quality 
and  as  to  the  best  proper  ripening  temperature.  Some  of  the  cheeses 
are  being  kept  in  a  small  refrigerator  while  some  are  being  ripened  at 
ordinary  room  temperatures.  This  work  is  to  continue  during  the  fol- 
lowing year. 

Mr.  Eaton  is  also  making  a  careful  study  of  various  methods  of  mak- 
ing and  putting  on  the  market  cottage  cheese.  Since  June  1,  435  pounds 
of  cottage  cheese  have  been  made  from  3,532  pounds  of  skim-milk. 
Investigations  are  being  made  also  in  the  marketing  of  this  product. 
Some  of  this  cheese  has  been  sent  to  the  Raleigh  market  and  given  to  a 
dealer  to  determine  the  demand  for  this  kind  of  product ;  some  has  been 
sold  to  Mr.  A.  O.  McEachem,  who  has  a  market  for  a  peculiar  kind  of 
cottage  cheese  at  Wilmington. 

'onion  flavor  investigations. 

The  dairymen  who  live  in  the  piedmont  and  coastal  regions  of  the 
State  suffer  very  great  losses  during  certain  periods  of  the  year  with 
onion  flavors.  Mr.  Eaton  is  studying  the  question  of  onion  flavors  at 
the  Pender  Test  Farm.  So  far  his  time  has  been  devoted  largely  to  the 
question  of  determining  just  how  quickly  flavors  are  taken  up  by  the 
milk  after  onions  have  been  eaten,  and  just  how  long  these  flavors  last. 
Since  the  work  was  started  in  June,  566  samples  of  milk  have  been  ex- 
amined as  to  flavor.  These  samples  are  drawn  at  regular  intervals  from 
ten  minutes  to  four  and  a  half  hours.  It  is  generally  thought  that  mo- 
lasses feeds  tend  to  overcome  the  flavor  of  onions,  and  it  has  been  found 
on  the  Pender  Test  Farm  that  molasses  feeds  seem  to  weaken  onion 
flavor  considerably,  but  do  not  entirely  eliminate  the  objectionable  fea- 
ture. 

BOY8'  AND  QIRL8'  POULTRY  CLUBS. 

As  the  members  of  the  Board  will  remember,  provision  was  made  at 
the  December  meeting  of  the  Board  to  inaugurate  boys'  and  girls'  poul- 
try club  work  in  this  State.    We  were  able  to  begin  the  work  January 
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20,  1914,  with  Mr.  Ross  in  charge.    The  poultry  club  work  has  the  same 
general  objects  in  view  as  have  the  com  clubs,  except  that  in  the  poul- 
try clubs  an  effort  is  being  made  to  get  the  boys  and  girls  of  the  State 
acquainted  with  animal  life  instead  of  plant  life.     It  was  not  deemed 
advisable  to  try  to  cover  the  whole  State  the  first  year ;  so  certain  coun- 
ties, where  active  local  agents  were  employed,  were  selected  for  the  first 
year's  work.     During  the  spring  and  summer  the  counties  of  Anaon, 
Catawba,  Iredell,  Mecklenburg,  and  Wake  have  been  organized,  and  at 
present  there  is  a  total  membership  of  350  boys  and  girls.    Some  of  the 
counties  have  been  exceedingly  active,  while  some  of  them  have  been 
somewhat  indifferent.     The  poultry  breeders  of  the  State  have  assisted 
very  materially  in  the  work,  in  that  they  are  willing  to  sell  members  of 
the  poultry  clubs  hatching  eggs  at  reduced  prices.    This  spring  the  mem- 
bers of  the  clubs  have  hatched  over  4,000  chicks;  1,000  of  these  chickens 
are  worth  not  less  than  $1.50  each,  the  remaining  being  worth  perhaps 
50  cents  each,  thus  making  a  total  of  over  $2,500  worth  of  stock  raised 
as  a  result  of  the  efforts  of  the  members  of  the  poultry  clubs.    Some  of 
the  members  have  also  built  new  poultry  houses. 

The  work  will  be  developed  by  enlisting  the  interest  of  other  county 
agents,  ladies  in  charge  of  the  tomato  clubs,  public  school  teachers,  and 
other  people  and  organizations  who  can  act  as  leaders.  Work  will  be 
introduced  into  several  new  counties  this  winter  and  spring.  The  old 
counties  will  not  be  neglected,  although  the  agents  in  the  old  counties  are 
sufficiently  experienced  to  carry  on  the  work  with  very  little  assistance 
from  the  State  agent. 

PIG  CLUB  WORK. 

The  members  of  the  Board  will  also  remember  that  arrangements  were 
made  at  the  June  meeting  to  introduce  what  is  known  as  pig  club  work 
among  the  boys  of  North  Carolina.  Girls  are  not  excluded  from  mem- 
bership; in  fact,  in  some  States  the  enrollment  of  girls  is  large.  This 
work  is  done  in  cooperation  with  the  Bureau  of  Animal  Industry,  and 
we  were  fortunate  in  securing  the  services  of  J.  D.  McVean.  Mr. 
McVean  did  not  report  for  duty  until  August  24,  1914,  so  really  nothing 
has  been  done  except  outlining  the  plan  of  campaign.  The  following 
counties  have  been  selected  as  the  territory  in  which  the  work  of  organ- 
ization is  to  be  started :  Anson,  Beaufort,  Craven,  Cumberland^  Forsyth, 
Guilford,  Mecklenburg,  Randolph,  Stanly,  and  Wilkes.  Iredell  may 
also  be  organized  this  year.  In  order  not  to  disappoint  boys  and  girls 
in  any  part  of  the  State  who  may  want  to  join  the  club,  an  opportunity 
is  provided  for  them  to  come  into  the  organization  of  clubs  under  a  mis- 
cellaneous group.  This  work  will  all  be  done  in  cooperation  with  the 
members  of  the  demonstration  force,  public  school  teachers,  and  with  all 
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other  individuals  who  can  be  induced  to  be  leaders.  Mr.  McVean  is  very 
well  pleased  with  the  way  the  work  has  been  accepted  by  the  county 
agents  and  by  the  public  school  people. 

HORSES  AND  MULES. 

There  is  no  one  in  the  Animal  Industry  organization  whose  particular 
business  it  is  to  look  after  the  horse  and  mule  phases  of  our  work,  so 
what  little  has  been  done,  I  have  looked  after  myself.  When  we  con- 
sider that  this  is  the  biggest  phase  of  the  live-stock  interest  of  the  State, 
it  seems  that  we  should  have  an  extremely  competent  man  to  care  for 
this  part  of  the  live-stock  work,  and  I  hope  such  a  position  may  be 
created  within  a  short  time. 

THE   VALUE   AND   PLACE    OF    COTTON-SEED    MEAL    IN    A   RATION    FOR 
HORSES    AND    MULES. 

This  experimental  work  is  being  carried  on  at  the  Iredell  and  Pender 
Test  Farms.  The  six  mules  on  the  Pender  Test  Farm  were  divided  into 
two  lots  on  January  1,  1914.  One  lot  is  fed  corn  alone  and  hay,  while 
the  other  lot  is  given  a  small  supplementary  feed  of  cotton-seed  meal. 
The  work  has  not  been  under  way  a  year  yet,  so  no  reports  have  been 
made,  but  they  have  gone  far  enough  to  show  that  cotton-seed  meal  is 
not  only  cheapening  the  ration,  but  is  keeping  the  animals  in  a  healthier 
condition  than  when  com  alone  is  fed.  Complete  daily  records  are  being 
kept  of  the  amount  of  grain  and  hay  eaten  by  each  animal,  the  number 
of  hours  each  animal  works  daily,  and  individual  weights. 

The  same  kind  of  records  are  being  kept  at  the  Iredell  Test  Farm, 
where  the  same  kind  of  work  was  inaugurated  April  1,  1914.  At  the 
Iredell  Test  Farm  complete  feed  records,  work  records,  and  weight  rec- 
ords are  being  kept  of  the  brood  mares  and  the  young  colts. 

Numbers  of  requests  come  to  the  office  from  the  farmers  of  the  State, 
asking  us  to  assist  them  in  buying  brood  mares,  stallions,  and  jacks.  We 
had  very  little  time  to  comply  with  these  requests.  If  a  competent  man 
were  placed  in  charge  of  this  phase  of  the  work  the  farmers  could  be 
assisted  very  materially. 

FAIRS  AND  INSTITUTES. 

The  authorities  of  the  State  and  county  fairs  have  availed  themselves 
of  our  help  in  numerous  instances.  In  all,  members  of  this  Division 
have  judged  the  live  stock  and  poultry  at  twenty-two  State  and  county 
fairs  this  fall. 

Members  of  the  Animal  Industry  force  have  also  been  anxious  to  assist 
the  institute  work  in  every  possible  way,  and  have  never  lost  an  oppor- 
tunity to  comply,  when  we  could  possibly  do  so,  with  Mr.  Parker's 
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requests.  The  following  number  of  institutes  and  other  agricultural 
meetings  have  been  attended  by  the  members  of  the  Animal  Industry 
Division:  r^x    ^       , 

Other  Agricul- 
IntlitiUes.        tural  Meetings. 

Gray __ 2  5 

Curtis  — ^•___  13  20 

McVean   1  6 

Eaton  16  4 

Reed 10  50 

Combs 10  50 

Farnham  10  50 

Shook 12  4 

Ross   6  6 

80  194 

POULTRY. 

Mr.  Taylor,  who  was  in  charge  of  the  poultry  work  at  the  Central 
Station,  handed  in  his  resignation,  to  take  effect  September  1,  1914.  To 
fill  this  position  we  have  been  able  to  secure  the  services  of  B.  F.  Kaupp 
of  South  Carolina.  Dr.  Kaupp  is  to  begin  work  November  10.  On 
account  of  the  fact  that  there  was  an  interval  between  Mr.  Taylor's  res- 
ignation and  Dr.  Kaupp's  appointment,  no  effort  has  been  made  to  do 
any  experimental  work  at  the  Central  plant  since  June.  The  work  will 
be  inaugurated,  however,  soon  after  Dr.  Kaupp's  arrival.  He  will  have 
charge  of  the  poultry  work  on  the  test  farms,  and  plans  are  being  made 
to  inaugurate  poultry  work  upon  three  at  least. 

POULTRY  WOEK  ON  THE  IBEDELL  TEST  FABM. 

Careful  poultry  work  is  already  under  way  on  the  Iredell  Test  Farm, 
the  work  being  inaugurated  April  1  of  this  year.  We  are  beginning  with 
a  flock  of  single-comb  Rhode  Island  red  hens.  We  expect  to  keep  the 
number  of  hens  somewhere  around  100.  As  the  work  progresses  careful 
study  will  be  made  of  the  various  concentrated  feeds  and  green  crops  for 
raising  young  chicks  and  producing  eggs.  Since  the  inauguration  of  the 
work  careful  records  have  been  kept  of  the  number  of  eggs  produced,  of 
the  number  of  chickens  hatched,  of  the  amount  of  grain  eaten,  of  the 
number  of  deaths,  and  of  the  sales.  Since  April  1  the  number  of  hens 
on  hand  (about  100)  produced  4,512  eggs  from  April  2  to  September  23. 
Up  to  September  23  a  total  profit  of  $64.10  had  been  made  on  the  flock. 
A  good  and  modern  henhouse  has  recently  been  constructed,  and  we  are 
now  in  position  to  take  care  of  the  flock  during  the  winter  months. 

APPROPRIATIONS. 

We  should  all  appreciate  the  help  given  us  by  the  authorities  of  the 
Bureau  of  Animal  Industry  at  Washington,  D.  C.  Since  January  1, 
1913,  arrangements  have  been  made  with  Washington  to  assist  Us  in  both 
experimental  and  field  work.     They  are  rendering  very  material  assist- 
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ance  in  our  beef  cattle  experimental  work,  in  our  beef  cattle  field  work, 
in  our  dairy  field  work,  in  our  pig  club  work,  and  in  our  poultry  club 
work.  In  fact,  the  Bureau  of  Animal  Industry  at  "Washington  is  now 
spending  no  less  than  $18,000  yearly  in  North  Carolina  to  assist  in  ad- 
vancing the  live-stock  interests  of  the  State. 

To  carry  the  work  along  which  the  Board  has  already  authorized  will 
require  the  amounts  indicated  below.  I  am  not  asking  in  this  budget 
for  money  to  inaugurate  new  projects;  the  sums  only  provide  for  the 
work  under  way.  I  am  asking  that  Mr.  Peden's  and  Mr.  Combs'  salaries 
be  slightly  increased;  these  are  both  good  men,  have  been  doing  excep- 
tionally good  work,  and  have  been  working  a  long  time  without  increases. 
They  should  be  encouraged. 

SALARIES. 

Gray — _$    750.00 

Curtis Hatch  and  Adams 

Shook - 700.00 

Peden,  Washington  plus _ _ — 100.00 

Brown,  Washington  plus 150.00 

Ikeler,  Washington  plus — 150.00 

Eaton - 800.00 

Reed,  Washington  plus _     150.00 

Combs  — _ 700.00 

Arey,  Washington  plus 150.00 

Farnham . Washington 

Ross  Washington 

McVean   . Washington 

Kaupp Hatch  and  Adams  and  College 

Miss  Duckett 420.00 

$4,070.00 

SUNNING  EXPENSES. 

Dairy  field  work $2,500.00 

Dairy  experiments 450.00 

Beef  cattle  and  sheep —  850.00 

Swine 500.00 

Poultry  experiments 500.00 

Poultry  clubs 500.00 

Pig  clubs  — _ 500.00 

Incidentals,  as  clerical  help,  janitorial  help,  blue-prints, 

circular-letters,  stamps,  etc 1,500.00 

Swine  experiments  — -  1,000.00 


$8,300.00 

RECOMMENDATIONS. 


At  least  two  forward  steps  should  be  taken  at  this  time. 

First,  the  Animal  Industry  Division  should  be  provided  with  a  well 
trained  and  strong  man  to  look  after  the  horse  and  mule  interests  of  the 
State.  This  want  is  especially  emphasized  when  our  attention  is  called 
to  the  fact  that  the  State  now  has  $42,127,821  invested  in  horses  and 
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mules — an  amount  more  than  twice  as  great  as  that  invested  in  beef 
cattle,  dairy  cattle,  hogs,  sheep,  and  goats  combined.  This  great  interest 
deserv^es  more  attention  than  we  are  giving  it. 

In  the  second  place,  we  feel  that  the  State  Department  of  Agriculture 
could  be  of  material  assistance  to  our  farmers  if  plans  could  be  matured 
for  installing  a  State-owned  creamery  at  Raleigh.  This  creamery  would 
be  maintained  with  three  main  objects  in  view :  First,  it  would  place  us 
in  position  to  develop  a  larger  dairy  section  throughout  the  central  and 
eastern  parts  of  the  State,  by  establishing  cream  routes  to  be  given  up 
just  as  soon  as  local  creameries  could  take  over  the  business — ^no  compe- 
tition, therefore,  arising  with  other  interests;  second,  this  creamery 
would  enable  us  to  develop  excellent  creamery  managers  and  butter- 
makers  in  our  own  State ;  third,  the  creamery  would  afford  an  excellent 
opportunity  for  studying  the  manufacture  of  cheese  and  other  dairy 
products.  If  proper  arrangements  could  be  made,  the  plant  could  be 
installed,  ready  for  business,  for  no  more  than  $1,000.  This  plan  pro- 
posed is  nothing  new;  several  States  having  been  doing  work  similar 

Very  respectfully  submitted,  Dan  T.  Gray, 

Chiefy  Animal  Industry  Division. 
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BIENNIAL  REPORT  OF  ENTOMOLOGIST,  1913-1914. 


Hon.  W.  a.  Graham, 

Commissioner  of  Agriculture. 

Sir: — I  submit  herewith  report  on  the  operations  of  the  Division  of 
Entomology  during  the  years  1913  and  1914. 

This  Division  is  charged  with  work  on  the  insects  of  the  State,  espe- 
cially the  study  of  methods  for  the  control  of  destructive  insect  pests. 
We  are  also  charged  with  inspection  duties,  work  on  test  farms,  at 
farmers'  institutes,  exhibits  at  State  Fair,  etc. 

CORRESPONDENCE. 

The  regular  office  correspondence  maintains  a  general  average  of 
from  1,500  to  2,000  letters  per  year,  exclusive  of  circular-letters.  These 
letters  cover  every  conceivable  question  in  regard  to  insects — their  iden- 
tity, their  injuries,  their  control,  their  habits,  etc. — and  the  answering 
of  these  questions  not  only  requires  time  for  dictation,  signing,  etc.,  but 
frequently  the  questions  are  of  such  a  nature  that  considerable  time 
must  be  spent  in  study  before  satisfactory  answers  can  be  given.  Office 
records  are  kept  of  all  complaints  of  serious  injury  by  insects,  so  it  is 
possible  to  tell,  year  by  year,  just  which  kinds  of  insects  have  been  the 
cause  of  most  complaint. 

*  MOST  DESTRUCTIVE  INSECTS  FOR  THE  TWO  YEARS. 

Cotton  Boll-Worm. — This  insect  was  most  complained  of  during  the 
late  summer  and  fall  of  1913,  coincident  with  extensive  damage  by  the 
fungous  disease  known  as  "anthracnose" — indeed,  bolls  were  often  sent 
in  which  showed  both  troubles,  usually  the  boll-worm  being  responsible 
for  only  minor  injury.  It  is  present  in  our  fields  every  year,  but  only 
in  exceptional  years  does  it  do  really  serious  injury. 

Corn  Stalk-Borer. — This  pest  was  more  destructive  during  1914,  and 
reports  were  received  of  serious  damage  in  many  fields.  Late  planting, 
destruction  of  stubble  left  in  fields,  and  rotation  offer  the  best  methods 
of  protection. 

Cotton  Leaf- Louse  was  mdre  numerous  in  1914,  but  serious  damage 
ceased  with  advent  of  settled  hot  summer  weather.  In  many  cases  the 
numbers  of  the  lice  were  reduced  by  parasitic  and  predaceous  insect 
enemies. 

Army-Worm. — This  pest  did  notable  damage  in  1914;  indeed,  this  is 
the  only  year  in  the  present  century  when  this  particular  species  has 
caused  widespread  damage.  It  destroyed  millet,  corn,  oats,  and  grasses. 
It  was  made  the  subject  of  some  interesting  special  studies  by  this  office. 
Checking  the  advance  of  the  worms  by  a  deep  furrow  was  generally  suc- 
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cessful  when  resorted  to  in  time.  The  worms  were  killed  in  large  num- 
bers by  several  parasitic  flies,  one  species  being  especially  useful  in  this. 

The  San  Jose  Scale  is  always  the  subject  of  frequent  complaint,  but 
in  1913  it  brought  forth  a  particularly  large  number  of  inquiries,  no 
less  than  fifty-nine  complaints  being  recorded  in  our  correspondence  for 
the  year.  Fortunately,  the  lime-sulphur  washes  and  soluble  oils  have 
become  so  well  developed  and  so  widely  sold  and  used  that  there  is  little 
real  need  for  trees  to  be  killed  by  this  pest  after  the  owner  once  knows 
of  its  presence. 

Black  Peach  Aphis  was  abundant  in  1913;  Peach  Borer  was  also  abun- 
dant in  1913. 

Fruit  Bark  Beetles  have  been  complained  of  more  than  usual  during 
the  late  summer  and  fall  of  1914.  This  we  attribute  to  the  large  crop 
of  this  year  having  left  the  trees  in  a  rather  weakened  condition,  which 
renders  them  more  attractive  and  at  the  same  time  more  susceptible  to 
these  insects. 

Gloomy  Scale  continues  to  be  a  source  of  serious  injury  to  maples, 
especially  the  red  maple  and  silver  maple. 

Upon  the  whole,  insect  pests  seemed  to  be  more  abundant  and  de- 
structive in  1913  than  in  1914.  Our  records  show  that  in  1913  there 
were  139  species  reported,  with  421  complaints,  while  in  1914  (to  date) 
there  have  been  108  species  reported,  with  a  total  of  329  complaints. 

INSPECTION  WORK. 

Nursery  Inspection. — Every  establishment  in  the  State  which  grows 
fruit  trees  for  sale  is  inspected  each  year  by  this  office,  and  a  license 
to  carry  on  trade  is  issued  if  the  trees  are  approximately  free  from 
serious  pests.  If  they  are  not  in  this  good  condition,  the  license  is  with- 
held until  the  premises  are  so  cleaned  up  and  the  pests  destroyed  to  the 
extent  that  it  seems  safe  to  permit  the  sale  of  the  trees  remaining.  Sixty- 
three  such  establishments  were  licensed  in  1913,  and  to  date  (Novem- 
ber 14th)  fifty-one  have  been  licensed  for  1914.  These  inspections  are 
made  chiefly  by  Assistant  S.  C.  Clapp. 

Orchard  Inspection. — As  a  companion  task  to  the  inspection  of  the 
nurseries  of  the  State,  this  office  also  does  a  great  deal  of  work  in  in- 
specting the  fruit  orchards.  This  work  has  been  going  on  about  seven 
years,  during  which  time  we  have  visited  all  of  the  larger  fruit  sections 
and  have  come  in  personal  touch  with  many  of  our  seriously  interested 
orchardists.  The  improvement  in  the  conditions  of  the  fruit  orchards 
of  the  State  has  been  in  no  small  degree  due  to  this  work,  and  by  means 
of  it  scores  of  our  growers  are  now  spraying  their  trees  with  success  and 
profit,  when  only  a  few  years  ago  they  were  disappointed  and  discour- 
aged with  the  fruit  business.  It  seems  unnecessary  to  go  into  details 
in  this  connection  to  show  how  many  orchards  have  been  inspected,  but 
a  record  of  every  inspection  is  kept  on  file  in  this  office. 
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Inspection  of  Plants  from  Abroad.— In  the  winter  of  1908-09  it  was 
discovered  that  many  trees  and  shrubs  being  brought  into  thi&  country 
from  Europe  were  infested  with  the  Brown-Tail  Moth,  and  to  a  less 
degree  Gypsy  Moth.  Both  of  these  insects  have  cost  the  'New  England 
States  hundreds  of  thousands  of  dollars.  Consequently  State  inspec- 
tion officials  began  at  once  to  inspect  every  such  shipment  that  could  be 
found.  Even  in  this  State  we  actually  found  Brown-Tail  Moth  in  one 
of  the  shipments.  We  have  never  since  felt  warranted  in  relaxing  vigi- 
lance in  this  matter;  and  now,  since  the  establishment  of  the  Federal 
Horticultural  Board,  we  are  expected  to  report  on  all  such  inspections  to 
the  Federal  authorities,  they,  in  turn,  giving  us  notice  of  all  shipments 
that  enter  the  shipping  ports  which  are  destined  to  our  State.  This  has 
grown  to  be  a  very  considerable  task,  and  is  entirely  in  addition  to  the 
duties  which  the  State  normally  expects  of  u& — a  task  which  is  unknown 
and  appreciated  save  by  those  who  do  the  work.  During  the  winter  of 
1913-14  we  inspected  47  such  shipments,  and  up  to  date  for  the  season 
1914-15  there  is  promise  that  we  will  have  as  many  or  more.  The  pres- 
ent disorganization  in  Europe  renders  it  more  than  ever  necessary  that 
we  should  make  these  inspections,  as  there  is  greater  probability  of  the 
inspection  work  in  those  countries  being  done  hastily  or  inefficiently. 

FARMBBS'  INSTITUTES. 

The  Entomologist,  during  the  past  two  years,  has  taken  part  in  the 
farmers'  institutes  which  are  held  throughout  the  State.  By  this  means 
we  are  able  to  bring  our  work  to  the  attention  of  many  who  would  not 
be  reached  otherwise. 

STATE  FAIR. 

This  Division  has  one  booth  in  the  Department  display  at  the  State 
Fair.  While  showing  something  in  our  varied  lines  of  work,  we  have 
especially  emphasized  orchard  spraying  as  a.  means  of  protecting  our 
fruit  interests,  showing  yields  of  sprayed  and  unsprayed  halves  of  the 
same  apple  tree  side  by  side.  We  feel  that  the  lesson  thus  taught  must 
have  helped  many,  as  we  had  a  supply  of  publications  on  hand  which 
adequately  explain  the  process. 

TEST  FARM  WORK. 

During  last  winter  arrangements  were  made  by  which  this  Division 
becomes  responsible  for  the  insect  control  work  on  the  several  test  farms. 

The  largest  single  part  of  this  task  is  the  spraying  of  the  orchards,  as 
there  are  several  thousand  trees  on  these  farms  which  must  be  thus 
treated  several  times  each  year.  We  are  pleased  to  note  that  the  spray- 
ing done  by  us  this  year  was  attended  with  good  results. 
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investigation  and  experiment. 

Soap  and  Water  Solution  for  Plant  Lice. — ^During  the  past  several 
seasons  we  have  made  a  number  of  simple  tests  with  laundry  soap  dis- 
solved in  water  as  a  remedy  for  many  kinds  of  troublesome  aphids.  We 
have  found  that  on  small  areas  this  gives  an  entirely  satisfactory  method 
of  control,  doing  away  with  the  need  of  preparing  the  more  complicated 
Kerosene  Emulsion  or  ordering  the  tobacco  extracts  from  a  distance. 
One  pound  of  laundry  soap  cut  in  thin  pieces  and  dissolved  in  2  gallons 
of  hot  water,  then  dilute  by  adding  2  gallons  of  cold  water  (1  lb.  soap 
to  4  gals,  water  finally),  gives  a  solution  which  is  fatal  to  practically  all 
aphids  which  are  wetted  by  the  spray. 

The  Cotton  Red  Spider  has  been  studied  to  some  extent  by  Assistant 
C.  L.  Metcalf,  and  his  work,  taken  in  connection  with  work  by  the  Fed- 
eral entomologists,  has  thrown  some  light  on  the  methods  of  control. 

Potato  Spraying  Tests  have  been  conducted  for  two  years  on  the  Bun- 
combe Test  Farm,  with  the  result  that  the  standard  Bordeaux  Mixture 
poisoned  with  arsenate  of  lead  still  holds  our  favor  as  the  best  material 
for  the  purpose. 

Woolly  Apple  Aphis  has  been  worked  with  to  some  extent  on  the  test 
farms,  tests  showing  good  effects  from  tobacco  extracts,  and  indicating 
danger  from  the  use  of  oil  applied  directly  to  the  roots  of  young  apple 
trees. 

Pecan  Insects. — The  study  of  the  whole  group  of  pecan  insects  was 
undertaken  a  year  ago  by  Mr.  C.  L.  Metcalf.  Mr.  Metcalf's  recent  resig- 
nation brings  these  studies  to  a  close  temporarily,  at  least ;  but  his  notes 
and  observations  have  given  a  sound  start  to  the  study  of  this  subject. 

COLLECTIONS. 

One  of  the  branches  of  work  in  which  we  take  particular  interest  is 
the  maintaining  of  a  collection  w^hich  is  designed  to  illustrate  the  insect 
life  of  the  State,  including  all  species,  whether  harmful,  beneficial,  or 
neutral.  This  collection  is  already  creditable  and  of  sufficient  value  and 
interest  so  that  we  feel  that  it  should  not  be  neglected.  Its  many  thou- 
sands of  specimens  represent  the  "odd  moments  work"  of  many  years, 
and  is  a  source  of  comparison  and  study  by  those  connected  with  the 
office,  of  interest  to  visitors  to  the  office,  and  a  source  of  material  for 
display  at  meetings,  fairs,  etc.  During  Mr.  Metcalfs  term  of  service 
he  added  greatly  to  our  collection  of  Syrphus-flies,  a  group  of  little- 
appreciated  insects  which  are  of  importance  in  controlling  plant  lice.  It 
is  my  hope  that  our  collection  shall  be  improved  as  time  goes  on  until 
it  shall  become  a  more  and  more  adequate  source  of  information  con- 
cerning the  insects  which  occur  in  Xorth  Carolina. 


Digitized  by  VjOOQIC 


Commissioner  of  Agriculture.  65 


PUBLICATIONS. 


During  the  time  covered  by  this  report  we  have  issued  the  following 
publications : 

Oyster  Shell  Scale  in  North  Carolina.  By  F.  Sherman.  Monthly  Bul- 
letin of  State  Department  of  Agriculture,  June,  1913. 

Insect  Enemies  of  Corn.    By  F.  Sherman.    Bulletin  for  May,  1914. 

Orchard  Spraying,  etc.    By  F.  Sherman.    Circular. 

The  demand  for  all  of  the  publications  of  this  office  is  quite  active — 
indeed,  a  previous  bulletin  on  Com  Insects  had  been  exhausted,  and  the 
circular  on  Orchard  Spraying  is  the  most  recent  of  quite  a  number  of 
publications  on  the  same  subject.  Many  thousands  of  copies  of  bulle- 
tins and  circulars  on  orchard  spraying  have  been  sent  out,  and  we  are 
bold  enough  to  claim  that  the  orchard  practice  of  at  least  many  of  our 
progressive  growers  ia  giving  tangible  evidence  of  their  teachings. 

EFFICIENT  WORK  OF  ASSISTANTS. 

Far  be  it  from  me  to  claim  that  whatever  of  merit  there  may  be  in 
the  work  of  this  Division  is  due  merely  to  my  own  efforts.  Were  it  not 
for  the  efficiency,  loyalty,  and  unselfish  efforts  of  the  two  men  who  have 
been  associated  with  me  during  this  time,  there  would  be  far  less  of 
merit  to  report.  Mr.  C.  L.  Metcalf ,  as  Assistant  Entomologist,  has  done 
most  of  the  experimental  work,  including  the  potato  spraying  and  studies 
of  Cotton  Bed  Spider,  Woolly  Apple  Aphis,  and  pecan  insects;  besides 
which  he  has  added  materially  to  our  collection,  taken  photographs,  and 
attended  to  much  of  the  office  routine,  especially  during  my  absence. 
His  recent  resignation  leaves  a  vacancy  which  it  will  be  difficult  to  fill 
with  equal  satisfaction. 

Mr.  S.  C.  Clapp  as  Assistant  in  Field  Work  has  done  practically  all 
of  the  nursery  and  orchard  inspection  work ;  has  inspected  many  of  the 
imported  shipments,  and  has  attended  to  much  of  the  spraying  on  the 
test  farms. 

My  own  time  has  been  devoted  chiefly  to  the  executive  duties,  cor- 
respondence, attendance  at  institutes,  preparation  of  publications  and 
reports,  supervision  of  field  work  by  the  assistants,  and,  when  possible, 
taking  an  active  part  in  the  field  work  itself. 

Respectfully  submitted,  Franklin  Sherman,  Jr., 

Entomologist. 


Digitized  by  VjOOQIC 


66  Biennial  Eepoet 

REPORT  OF  DIVISION  OF  HORTICULTURE. 


Major  W.  A.  Graham, 

Commissioner  of  Agriculture. 
Sir  : — In  compliance  with  your  request,  I  hereby  submit  the  report  of 
the  Division  of  Horticulture  for  the  years  1913  and  1914. 

OFFICE  work  and  CORRESPONDENCE. 

As  the  horticultural  work  of  the  State  progresses,  it  naturally  in- 
creases the  office  work  and  correspondence.  An  increasingly  large  part 
of  my  time  is  taken  up,  necessarily,  with  the  direction  of  horticultural 
work  on  the  test  farms  and  throughout  the  State.  Each  year  an  in- 
creasing number  of  inquiries  come  from  all  parts  of  the  State,  covering 
practically  the  whole  range  of  horticultural  work.  On  returning  from 
field  work,  it  often  takes  several  days  to  get  through  with  the  corre- 
spondence necessitated  by  horticultural  inquiries  that  have  come  in  dur- 
ing my  absence.  An  additional  amount  of  correspondence  is  entailed  in 
obtaining  data  of  the  spring  prospects  for  fruit,  and  the  getting  out  the 
reports  to  growers  of  the  prospective  crop  in  the  State  and  the  compara- 
tive crop  throughout  the  United  States. 

FIELD  WORK. 

The  field  work  in  this  Division  has  greatly  increased,  owing  to  the 
fact  that  there  is  a  rapidly  growing  interest  in  commercial  orcharding. 
An  increasing  number  of  calls  are  coming  in  for  us  to  look  over  land  and 
advise  as  to  its  suitability  for  commercial  orcharding.  Business  and 
professional  men  in  towns  and  cities,  especially  in  the  western  part  of 
the  State,  are  buying  mountain  lands  and  developing  them  into  com- 
mercial orchards.  Such  men  are  much  more  inclined  to  call  for  our 
assistance  than  the  farmer  is  himself.  During  the  last  two  seasons  a 
considerable  number  of  prospective  orchard  properties  have  been  visited 
by  myself,  or  by  my  assistants,  and  reports  on  their  suitability,  or  other- 
wise, have  been  made  to  the  owners.  There  are  now  on  file  a  number  of 
calls  for  orchard  demonstration  meetings,  to  show  the  growers  how  to 
properly  plant  their  trees,  and  also  how  to  prune  and  shape  the  young 
trees  of  one  or  two  seasons  growth. 

PECAN    WORK. 

For  several  years  I  have  been  working  persistently  and  systematically 
to  encourage  pecan  growing  in  eastern  North  Carolina  with  the  future 
hope  of  its  developing  into  a  commercial  industry.  I  have  received  and 
answered  thousands  of  letters  on  this  subject.  Every  letter  regarding 
pecans  I  have  kept  separate  from  my  regular  correspondence  and  placed 
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in  special  files.  In  the  years  I  have  been  working  along  this  line  I  have 
accumulated  a  whole  series  of  files  on  the  one  subject  of  pecans.  A  few 
weeks  ago  I  began  to  wonder  what  I  had  accomplished  toward  the  de- 
velopment of  the  pecan  industry  in  the  State.  I  set  an  assistant  and  a 
stenographer  to  work  on  these  pecan  files  to  prepare  a  mailing  list.  In 
tabulating  this  list  they  found  that  there  were  inquiries  not  only  from 
our  own  State,  but  from  all  the  States  and  even  from  foreign  countries. 
When  the  State  list  was  tabulated  and  indexed  I  had  the  following  cir- 
cular-letter prepared  and  sent  out  to  the  entire  list : 

This  office  is  endeavoring  to  obtain  a  list  of  all  the  pecan  growers  in  the 
State.  If  you  will  cooperate  with  us  by  answering  the  following  questions  we 
wiU  be  pleased  to  place  your  name  on  our  mailing  list  for  all  future  publica- 
tions on  nut  growing : 

Have  you  any  pecan  trees? 

How  many  seedling  trees?    What  ages? 

How  many  budded  or  grafted  trees?    What  ages? 

Kindly  give  the  varieties  you  are  growing,  with  the  number  of  trees  and  age 
of  each  variety. 

Will  you  be  interested  in  a  bulletin  on  the  top-working  of  seedling  pecan 
trees? 

Kindly  give  below  the  names  of  other  persons  who  are  growing  pecans. 

Thanking  you  for  this  information,  I  am, 

Very  truly  yours. 

The  response  to  this  letter  was  very  gratifying  and  brought  us  a  flood 
of  replies.  These  reports  were  carefully  tabulated.  The  final  summing 
up  shows  that  we  have  82  commercial  pecan  growers  in  the  State.  I  set 
25  trees  as  the  minimum  limit  for  a  commercial  grower.  From  this  they 
ran  all  the  way  up  to  2,000  trees.  The  total  census  showed  15,879  seed- 
ling trees  and  11,151  named  varieties. 

This  large  increase  in  grafted  and  budded  pecan  trees  is  very  gratify- 
ing, for  six  years  ago  there  was  not  a  commercial  orchard  of  named 
varieties  of  pecans  in  the  State.  There  is  no  line  of  horticultural  work 
in  the  State  that  is  at  present  attracting  so  much  attention  as  pecan 
growing.  More  orchards  of  budded  and  grafted  trees  mil  be  set  this 
winter  than  ever  before. 

As  a  further  evidence  of  the  interest  in  pecan  growing  the  two  bulle- 
tins that  I  have  written  on  this  subject  are  practically  exhausted.  Though 
our  last  pecan  bulletin  was  the  largest  edition  ever  gotten  out  of  any 
Department  bulletin,  the  call  for  it  has  been  so  constant  and  so  wide- 
spread that  we  have  but  200  copies  of  it  left  out  of  the  original  50,000. 
This  will  necessitate  the  publication  of  a  second  edition  of  this  last  bul- 
letin. 

Our  activity  in  the  development  of  commercial  pecan  orchards  in 
Xorth  Carolina  is  attracting  considerable  attention  in  the  literature  of 
nut  growing,  and  is  placing  us  in  a  favorable  comparison  with  the  com- 
mercial nut-producing  States.    My  bulletin  published  last  spring  on  the 
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"Top-Working  of  Seedling  Pecan  Trees"  has  encouraged  many  of  the 
owners  of  seedling  trees  to  top-work  their  seedling  groves  to  named  va- 
rieties. 

The  pecan  collection  in  my  office  has  grown  to  such  proportions  that 
it  is  the  largest  and  most  comprehensive  collection  in  the  United  States 
outside  of  the  National  Department  of  Agriculture.  On  account  of  our 
activity  along  this  line  all  the  States  in  the  pecan  belt  are  looking  to  us 
for  information. 

THERMAL    BELT    INVESTIGATIONS. 

This  summer,  in  connection  with  the  experts  of  the  National  Weather 
Bureau,  I  spent  four  weeks  inspecting  the  thermal  stations.  In  this 
line  of  work  we  are  collecting  some  very  interesting  and  valuable  data 
in  regard  to  elevation  and  slope  of  orchards  as  regards  injury  from  cold. 
On  some  of  our  stations  we  have  gotten  all  the  way  from  2  to  20  degrees 
difference  in  temperature  on  a  hillside  in  a  single  night.  For  example, 
at  the  Thermal  Station  at  Tryon,  in  Polk  County,  we  had  a  frost  one 
night  at  the  recording  station  down  by  the  Pacolet  River,  while  the  in- 
strument on  the  side  of  Warrior  Mountains,  600  feet  above,  recorded  a 
temperature  of  52  degrees.  When  a  difference  of  2  degrees  will  often 
make  the  difference  between  the  success  or  failure  in  a  fruit  crop,  it 
can  readily  be  seen  what  exemption  from  cold  these  higher  elevations 
give. 

In  visiting  these  thermal  stations  other  very  valuable  data  were 
brought  out  in  the  fact  that  certain  varieties,  owing  to  late  habits  of 
blooming,  had  great  immunity  from  injury  by  cold.  For  example,  the 
Mother  variety  of  apple  gave  heavy  crops  of  fruit  in  orchards  where 
nearly  all  other  varieties  had  their  crops  killed.  This  was  owing  to  the 
fact  that  the  Mother  variety  blooms  two  weeks  later  than  most  varieties. 
The  Ingram  apple  was  also  found  to  have  a  high  degree  of  immunity, 
while  the  following  varieties  are  given  in  the  order  of  their  relative  im- 
munity to  cold:  Virginia  Beauty,  Gragg,  Stark,  Missouri  Pippin, 
Wealthy,  Hoover,  Smith  Cider,  Buckingham,  Bonum,  Rome  Beauty, 
York  Imperial. 

In  order  to  better  study  the  effect  of  the  local  topography  on  the  tem- 
perature at  each  station,  it  was  decided  to  make  a  survey  of  each  orchard 
where  the  instruments  are  maintained  and  of  the  adjoining  territory, 
and  from  these  data  to  make  detail  contour  maps. 

FALL    FAIRS. 

Believing  that  the  County  Fair  is  one  of  the  primal  agencies  for  edu- 
cating the  farmer  and  fruit  grower  in  up-to-date  agricultural  methods, 
I  am  giving  an  increased  amount  of  attention  to  fall  fairs  throughout 
the  State.  The  Horticultural  Division  has  supplied  an  expert  judge  to 
practically  every  fair  in  the  State  that  attempts  to  make  a  fruit  exhibit. 
I  have  offered  to  construct  and  revise  the  premium  lists  of  any  fair  that 


Digitized  by  VjOOQIC 


Commissioner  of  Agriculture.  69 

desires  to  specialize  in  horticultural  work.  A  number  of  fairs  have 
taken  advantage  of  my  services  in  this  direction.  At  each  of  these  fairs 
I  have  endeavored  to  set  proper  horticultural  standards  and  to  encour- 
age the  production,  grading,  and  packing  of  high-class  commercial  va- 
rieties. I  have,  myself,  classified  and  judged  the  fruit  at  the  Wilkes  . 
County  Fair  since  its  inception,  and  its  development  along  these  lines  of 
modem  horticultural  methods  has  been  so  pronounced  that  their  fruit 
could  hold  its  own  in  any  State  or  National  exhibition.  In  order  to 
make  this  improvement  general  throughout  all  the  fairs,  I  have  ar- 
ranged to  send  to  as  many  fairs  as  possible  an  educational  exhibit  in 
Horticulture.  This  exhi})it  was  thoroughly  prepared  and  ably  demon- 
strated this  fall,  during  the  month  of  October  and  part  of  JN'ovember,  by 
Mr.  Hill,  Assistant  Horticulturist.  Though  the  preparation  and  in- 
stallation was  somewhat  expensive,  and  especially  its  transportation,  the 
work  was  so  energetically  and  tactfully  handled  by  Mr.  Hill  that  the 
experiment  was  considered  a  decided  success,  and  well  worth  extension 
and  development.  This  will  form  part  of  the  special  report  on  fair  work 
that  I  ask  leave  to  present  at  this  meeting  of  the  Board. 

AWARD   OF   wilder    MEDAL. 

In  my  last  report  I  mentioned  the  preparation  of  a  horticultural  ex- 
hibit to  represent  this  State  at  the  exhibition  of  the  American  Pomo- 
logical  Society,  in  Washington,  D.  C.  T  have  now  on  display  the  silver 
medal  awarded  to  us  by  the  Pomological  Society  for  this  exhibit.  This 
medal  is  the  highest  award  of  honor  given  by  the  N'ational  Society. 

BULLETIN   WORK. 

During  the  last  two  years  three  bulletins  have  been  published  by  this 
Division,  and  one  bulletin  reprinted.  Last  year  a  bulletin  was  issued  on 
the  commercial  production  of  strawberries.  This  line  of  investigation 
was  assigned  three  years  ago  to  Mr.  S.  B.  Shaw.  He  has,  since  that 
time,  been  collecting  data  on  that  subject,  and  this  season  he  made  a 
careful  investigation  of  the  culture  and  marketing  of  this  crop  through- 
out the  commercial  strawberry  region  of  this  and  adjoining  States.  This 
bulletin  is  the  result  of  his  study  and  investigations  for  these  three  years. 

The  first  bulletin  in  1914  was  on  the  "Top- Working  of  Seedling  Pecan 
Trees."  This  bulletin  gives  in  detail  the  operations  of  patch  budding, 
the  method  we  have  found  most  successful  in  our  experiments  in  the 
last  four  years  in  pecan  propagation.  There  has  been  a  wide  call  for 
this  bulletin  from  all  over  the  Southern  States.  The  third  bulletin  is 
on  the  "Construction  and  Management  of  Air-Cooled  Apple  Storage 
Houses,"  and  is  the  result  of  our  investigations  along  this  line  for  the 
last  three  years.  The  publication  of  this  bulletin  came  just  at  the  op- 
portune time  to  offer  help  to  our  growers,  who  on  account  of  depressed 
financial  conditions  were  unable  to  profitably  market  their  crop. 
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Although  an  original  edition  of  50,000  was  published,  the  demand  for 
the  Canning  Bulletin  has  been  so  heavy  that  it  was  necessary  to  get  out 
a  second  edition  to  satisfy  the  constant  calls  for  it.  In  like  maimer,  the 
heavy  call  for  them  has  exhausted  the  supply  of  our  bulletins  on  Apple?:, 
Varieties,  Pruning  and  Tree  Planting.  I^ew  and  revised  editions  of 
these  bulletins  will  be  prepared  for  press  this  coming  winter. 

FRUIT  CROP  REPORTS. 

In  order  to  get  the  fruit  industry  of  the  State  on  a  business  basis  and 
keep  the  trade  informed  of  the  amount  of  our  crop  in  North  Carolina,  I 
have  been,  each  spring,  sending  out  reporting  blanks  to  all  our  commer- 
cial growers  and  compiling  therefrom  and  publishing  a  report  of  the 
T^orth  Carolina  fruit  prospects  in  all  the  horticultural  and  trade  papers. 

TEST  FARM  WORK. 
PENDER  FARM. 

Lettuce. — Last  year,  owing  to  the  continued  ravages  of  the  lettuce  wilt, 
we  decided  to  discontinue  the  crop  for  a  year  to  see  if  in  that  time  the 
spores  of  the  disease  would  die  out.  This  fall  we  are  beginning  again,  in 
a  small  way,  with  new  land,  new  frames,  and  new  covers. 

Strawberries. — Last  fall  we  began  experimental  work  with  strawber- 
ries.   We  have  a  fine  planting  ready  for  fruiting  this  coming  spring. 

Sweet  Potatoes. — This  season  we  raised  a  crop  of  several  varieties  of 
sweet  potatoes  both  from  "draws"  and  from  cuttings  of  the  vines.  These 
have  been  harvested,  placed  in  storage,  and  kiln-dried.  The  dry  rot, 
which  gave  us  so  much  trouble  in  storing  last  season,  seemed  to  be  in 
evidence  again;  so  I  got  in  touch  with  the  expert  of  the  National  De- 
partment of  Agriculture,  who  has  that  special  work  in  charge.  As  this 
disease  seemed  to  be  showing  itself  in  most  varieties,  we  have  decided 
not  to  try  to  store  this  season,  but  to  put  the  potatoes  on  the  market  for 
immediate  use,  before  the  disease  develops.  The  specialists  of  the  Na- 
tional Department  of  Agriculture  assured  us  of  their  cooperation  in  se- 
curing seed  free  from  disease  for  next  season. 

Cantaloupes. — In  order  to  improve  the  quality  of  the  cantaloupes 
throughout  the  commercial  melon  shipping  regions  of  the  State,  I  ob- 
tained from  a  Colorado  cantaloupe  breeder  several  strains  of  high  qual- 
ity melons.  The  seed  of  these  were  distributed  to  a  number  of  growers, 
and  also  planted  on  the  test  farms.  A  crop  of  very  handsome,  uniform, 
and  high  quality  cantaloupes  was  produced.  From  these  we  saved  a 
considerable  quantity  of  seed  for  distribution  next  spring. 

In  cooperation  with  the  Division  of  Markets,  we  have  also  visited  the 
commercial  cantaloupe  sections  and  demonstrated  to  the  growers  the 
methods  of  grading  and  packing  necessary  to  obtain  the  highest  market 
prices. 
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Rotund  if olia  Grapes. — The  work  with  Rotundifolia  grapes  has  been 
carried  forward  this  year  along  the  lines  laid  down  in  previous  reports. 
This  season  a  portion  was  laid  off  in  an  extensive  series  of  fertilizer  and 
cultural  tests.    These  will  be  continued  for  a  series  of  years. 

Pecans. — Our  pecan  trees  are  now  getting  large  enough  for  us  to  look 
for  a  commercial  crop.  Our  trees  bloomed  very  heavily  this  spring,  and 
we  had  hoped  that  we  would  get  a  crop  this  season,  'the  very  extended 
drought,  however,  caused  most  of  the  blooms  to  shed,  and  we  have  only 
about  enough  nuts  left  for  exhibition  purposes.  Many  trees  bore  2  to  5 
pounds,  and  the  total  crop  of  the  Pender  orchard  was  30  pounds. 

As  a  result  of  our  pollenation  and  cross-breeding  work  two  years  ago, 
we  now  have  a  fine  lot  of  treeg  to  set  out  this  coming  spring.  It  is  hoped 
that  from  these  we  may  produce  some  new  native  varieties  of  pecans 
specially  suited  to  North  Carolina  conditions. 

Other  Nuts. — ^We  are  extending  our  collection  of  nut-producing  trees 
by  adding  for  trial  the  following  commercial  nuts:  English  walnuts, 
Japanese  walnuts,  Japanese  chestnuts,  hazelnuts,  and  almonds.  The 
English  walnuts  are  eastern  varieties  budded  on  stocks  of  the  native 
black  walnut.  This  should  tend  to  make  them  especially  suitable  to 
southeastern  conditions.  The  hazelnuts  were  obtained  from  the  south 
and  west  and  represent  all  the  best  commercial  varieties.  The  almonds, 
which  I  secured  as  bud-wood  through  the  National  Department  of  Agri- 
culture, are  being  propagated  on  peach  stock  in  the  J.  Van  Lindley 
Nurseries  and  will  be  ready  for  setting  this  coming  spring. 

Summer  Apples. — On  the  Pender  Farm  we  set  out  last  year  an  ex- 
perimental orchard  of  summer  apples.  The  eastern  part  of  the  State 
offers  good  possibilities  for  the  production  of  early  apples  that  mature 
and  go  to  market  before  the  extreme  heat  of  summer.  The  trees  have 
made  a  remarkably  fine  growth  during  their  first  and  second  seasons. 

EDGECOMBE  TEST  FABM. 

The  pecan  orchard  on  this  farm  is  rapidly  growing  into  a  very  hand- 
some orchard  and  is  attracting  the  attention  of  people  passing  by  the 
farm.  The  trees  have  grown  so  large  that  they  will  soon  need  the  en- 
tire land.  Although  it  produced  a  good  crop  this  year,  I  have  under 
advisement  the  removal  of  the  filler  peach  orchard.  It  will  be  left  for 
a  few  months,  pending  fruit  prospects  this  coming  spring.  The  land 
between  the  rows  bore  a  heavy  crop  of  soy  beans  which  is  being  pas- 
tured off  under  the  direction  of  the  Division  of  Live  Stock.  Therefore, 
while  growing  pecan  trees  the  land  has  also  been  producing  revenue 
crops. 

IREDELL  TEST  FARM. 

Our  work  for  the  control  of  pear  blight  has  been  very  successful.  The 
isolation  method  followed  kept  the  trees  in  good  healthy  condition.  This 
year  we  had  a  magnificent  crop  of  fruit,  and  the  color  and  quality  was 
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the  finest  I  ever  saw.    The  peach  trees  also  produced  a  good  crop.     The 
apple  trees  are  not  in  bearing,  but  are  making  a  very  satisfactory  growth. 

BUNCOMBE  TEST  FABM. 

The  old  Limbertwig  orchard  that  Mr.  Collett  renovated  two  years  ago 
gave  a  very  heavy  crop  this  season.  In  spite  of  the  heavy  load  of  fruit, 
the  quality  is  the  best  we  have  ever  had.  This  is  largely  due  to  the  fact 
that  the  spraying  on  the  test  farms  has  been  taken  over  by  the  Division 
of  Entomology,  which  is  able  to  specialize  along  this  line  of  work.  The 
young  apple  trees  on  this  farm  have  not  done  as  well  as  on  the  other 
farms. 

BLANTYBE  TEST  FABM. 

The  Blantyre  orchard  produced  this  year  its  first  commercial  crop. 
The  roads  put  in  last  year  permitted  thorough  spraying  of  the  trees.  The 
fruit  was  of  large  size  and  of  the  very  finest  color  and  quality.  We  made 
an  exhibit  of  the  test  farm  apples  at  the  Asheville  Fair,  and  also  had 
ten  barrels  of  them  sent  to  the  State  Fair,  for  use  in  our  packing  dem- 
onstrations. Nearly  every  one  who  saw  this  fruit  remarked  on  its  spe- 
cially fine  quality.  The  fruit  was  sold  after  the  fair  and  the  proceeds 
turned  into  the  receipts  of  the  farm. 

The  young  orchard  back  in  the  cove  is  making  a  satisfactory  growth. 
A  good  crop  of  Irish  potatoes  was  made  this  season  on  the  land  between 
the  trees.  EespectfuUy  submitted,  -nr    -kt   -n- 

W.   -N.   HUTT, 
State  Horticulturist. 
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REPORT  OF  FOOD  AND  OIL  DIVISION. 


Majob  W.  a.  Graham, 

Commissioner  of  Agriculture. 

Dear  Sir: — I  beg  to  submit  to  you  a  report  of  the  Food  and  Oil 
Division  of  the  Department,  covering  the  work  that  has  been  done  dur- 
ing the  two  years,  December  1,  1912,  to  December  1,  1914,  and  some 
other  matters  for  consideration. 

UNDER   FOOD   LAW. 

The  State  Food  Law,  chapter  368,  Public  Laws  of  1907,  makes  it  the 
duty  of  the  Department  of  Agriculture  to  enforce  the  law,  without  mak- 
ing any  provision  of  funds  for  the  purpose.  The  Department,  therefore, 
has  to  use  its  funds  from  other  sources  and  intended  for  other  purposes 
for  the  enforcement  of  the  Food  Law.  Sufficient  funds  to  properly 
enforce  the  law  are,  therefore,  not  available,  but  such  funds  as  are 
available  for  the  purpose  are  used  to  the  best  advantage. 

Two  general  inspections  were  made  annually,  each  covering  the  entire 
State.  As  far  as  possible,  every  place  where  foods  and  beverages  are 
offered  for  sale  in  the  State  was  visited.  Samples  were  purchased  and 
paid  for  by  the  inspectors  just  as  they  are  obtained  by  the  consuming 
public. 

During  the  two  years  2,828  samples  have  been  collected  from  prac- 
tically all  the  towns  in  the  State  and  examined,  as  follows : 

Beans,  canned 6 

Beers,-  imitation  and  near-beers 74 

Butter  and  butter  substitutes 94 

Chemical  fruit  preservatives 4 

Cheese  and  skim-milk  cheese 102 

Cider  and  imitation  ciders 48 

Cinnamon  extracts  5 

Coffee  and  coffee  substitutes 152 

Currants,  dates,  figs,  and  raisins,  dried 30 

Fish,  salt  mullets 10 

Flour 101 

Honey  and  honey  substitutes 15 

Ice-cream  and  ice-cream  substitutes 175 

Lard  and  lard  substitutes 58 

Lemon  extracts  and  lemon  extract  substitutes 267 

Maple  sirup  and  .maple  sirup  substitutes 45 

Meal,  com 88 

Milk  and  cream 116 

Milk,  condensed 35 

Miscellaneous   * 30 

Molasses  and  sirups  and  substitutes  for  same 417 

Olive  oil -  6 

Orange  extracts 11 
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Peas,  canned 62 

Peppermint  extracts 6 

Rice - 22 

Sweet  oil  and  sweet  oil  substitutes 87 

Vanilla  extract  and  vanilla  extract  substitutes 157 

Vinegar  and  vinegar  substitutes 605 

2,828 

The  results  of  the  examination,  together  with  the  conclusions  drawn 
from  same  as  to  whether  the  product  was  adulterated  or  misbranded  or 
the  law  had  been  violated  in  sale  of  same,  and  the  names  and  addresses 
of  the  manufacturers  and  dealers,  have  been  published  in  the  Annual 
Food  Eeport,  the  December  Bulletin  of  the  Department,  and  sent  to  the 
dealers  of  the  State. 

The  conclusions  drawn  from  the  results  of  the  analyses  and  other 
information  published  in  the  report  afford  the  dealers  an  opportunity 
of  knowing  how  to  comply  with  the  law. 

When  the  results  of  the  examination  of  a  product  show  evidence  of  a 
violation  of  the  law,  the  offending  party  is  notified  and  offered  an  oppor- 
tunity to  show  cause,  if  there  is  any,  why  he  should  not  be  prosecuted. 
Such  hearings  require  considerable  time  and  increase  the  correspond- 
ence a  good  deal,  but  they  are  well  worth  the  time,  for  when  a  dealer  is 
called  upon  to  shpw  cause,  if  there  is  any,  why  he  should  not  be  prose- 
cuted for  a  certain  violation  of  the  law,  he  usually  takes  notice.  A  hear- 
ing often  puts  an  offender  to  some  trouble  and  expense,  though  not  as 
much  as  a  prosecution  in  court,  and  brings  him  to  see  that  he  must  com- 
ply with  the  law. 

The  subject  of  food  adulteration  and  the  enforcement  of  the  law 
against  same  is  a  difficult  proposition.  In  some  cases  adulterants  in 
food  are  easy  to  detect,  while  in  others  they  are  exceedingly  difficult, 
either  chemically  or  otherwise,  and  require  long,  difficult  chemical  analy- 
ses for  their  detection.  The  chemistry  of  foods  is  highly  technical  and 
difficult,  and  after  the  analyses  are  made  one  must  have  had  broad 
experience  and  be  familiar  with  the  subject  to  be  able  to  judge  from  the 
results  with  any  degree  of  certainty  whether  a  product  is  or  is  not  adul- 
terated. Manufacturers  who  desire  to  profit  by  the  adulteration  of  food 
products  employ  at  great  expense  the  most  able  chemists  and  attorneys 
to  be  had,  and  to  meet  their  combined  efforts  the  Food  Law  official  has 
a  hard  road  to  travel. 

The  inspections  have  generally  been  satisfactory,  but  the  more  that  is 
known  about  food  adulteration  and  food  inspection  and  food  law  enforce- 
ment, the  more  complicated  they  prove  to  be,  and  from  time  to  time  new 
troubles  arise. 

When  the  Food  Law  was  passed  it  was  thought  sufficient  and  that  all 
evils  existing  in  the  sale  and  handling  of  food  products  could  be  reme- 
died under  it ;  but  not  so.    The  Food  Law  officials  often  find  themselves 
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hampered  for  lack  of  authority  of  law,  and  in  many  places  it  is  impos- 
sible to  enforce  the  law  as  it  now  stands.  The  law  forbids  the  sale  or 
offering  for  sale  any  food  or  beverage  that  is  adulterated  or  misbranded. 
It  also  requires  a  dealer  to  deliver  samples  for  examination  when  de- 
manded by  an  inspector  and  the  price  of  same  is  tendered ;  but  it  does 
not  authorize  an  inspector  to  go  into  a  dealer's  stock  to  look  for  objec- 
tionable products.  So  he  can  only  demand  what  he  sees.  The  sanitary 
condition  of  such  places  is  not  covered  by  the  Food  Law,  and  as  Food 
Law  officials  have  but  little  authority,  except  in  the  sale  of  meats,  to  make 
dealers  keep  their  places  clean,  it  cannot  always  be  done,  though  their 
attention  is  often  called  to  the  filthy  condition  of  same. 

As  food  is  quite  subject  to  very  objectionable  contamination  when 
handled  in  filthy,  unclean,  insanitary  places,  contamination  by  bacteria 
or  germs  that  produce  disease,  and  is  far  more  dangerous  to  health  than 
much  of  the  intentional  adulteration  found  in  food,  it  would  appear,  for 
the  protection  of  health,  that  the  Food  Law  might  well  be  amended  to 
cover  the  sanitary  condition  of  places  where  food  is  manufactured,  kept, 
and  dispensed. 

Many  bakeries,  bottling  plants  for  soda  water,  ice-cream  factories, 
and  other  places  where  food  is  handled  are  kept  in  unclean,  insanitary 
condition,  and  are  hotbeds  qf  diseases.  Doubtless  many  people  have 
contracted  disease,  such  as  fever,  etc.,  from  such  places,  and  then  won- 
dered what  caused  their  illness,  without  being  able  to  locate  the  trouble. 

There  is  much  fraud  committed  in  the  sale  of  food  in  packages  that 
have  come  to  be  known  as  certain  weight  packages,  as  1,  2,  3,  5,  or  10 
pounds,  etc.,  though  the  weight  is  not  stated  on  the  label,  that  fall  far 
short  of  their  supposed  weight. 

The  National  Food  Law  has  been  amended  so  as  to  require,  as  far  as 
possible,  the  net  weight  or  measure  of  foods  in  package  form  to  be  stated 
on  the  label  of  the  package.  As  State  commerce  is  not  subject  to  the 
N'ational  law,  it  would  appear  that  a  similar  amendment  to  the  State 
law  would  prevent  fraud  and  be  of  much  benefit  to  the  consuming  public. 

As  stated  in  the  last  biennial  report,  the  work  for  the  enforcement  of 
the  Food  Law  has  always  suffered  for  the  lack  of  sufficient  funds  to  carry 
it  on  properly  and  to  obtain  the  best  results,  but  we  have  cause  to.  feel 
gratified  at  the  results  so  far  obtained  with  the  funds  available. 

UNDER    OIL    LAW. 

The  State  Oil  Inspection  Law,  chapter  554,  Public  Laws  of  1909,  as 
amended  by  chapter  143,  Public  Laws  of  1911,  makes  it  the  duty  of  the 
Department  of  Agriculture  to  enforce  same.  The  law  applies  to  all 
kerosene  or  illuminating  oils  sold  or  offered  for  sale  in  the  State,  and 
places  an  inspection  tax  on  same  to  defray  the  expenses  of  enforcing  the 
law.  Five  oil  inspectors  are  provided  for  by  the  law.  When  a  shipment 
of  oil  is  made  into  the  State,  the  shipper  notifies  the  Commissioner  of 
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Agriculture,  and  an  inspector  meets  the  shipment,  takes  a  sample,  and 
sees  that  the  inspection  tax  is  paid.  One  of  the  five  inspectors  is  con- 
stantly on  duty  at  Wilmington,  where  oil  is  received  in  large  quantities 
by  barge  and  shipped  to  other  points  in  the  State.  From  time  to  time, 
as  is  thought  necessary,  inspection  trips  are  made  to  the  country  stores 
along  the  borders  of  Virginia,  Tennessee,  Georgia,  and  South  Carolina. 
Of  late  the  conditions  have  been  found  good,  and  no  bad  oil  is  detected. 
During  the  two  years  4,193  samples  have  been  collected  and  examined. 
The  law  is  being  well  enforced  and  very  little  oil  is  found  that  does  not 
meet  the  requirements  of  the  law  and  the  Department  regulations. 
There  are  very  few  or  no  complaints  of  bad  oil  brought  to  the  attention 
of  the  Department,  which  is  another  indication  that  the  law  is  being 
complied  with  by  the  oil  companies  and  dealers. 

FINANCIAL    STATEMENT    BY    GEORGE    LITTLE,    OIL    CLERK. 

Balance  in  State  Treasury  December  1,  1912 $    1,957.57 

Receipts  December,  1912,  to  November,  1914,  inclusive,  deposited  In 

State  Treasury 128,571.10 

Warrants  drawn  during  same  period  for  expenses $  38,179.71 

Warrants  drawn  in  favor  of  the  State  Treasurer  during 

same  period  for  transfer  to  General  Fund 91,000.00 

Balance  in   State  Treasury  subject  to  warrant  with 

close    of  November 1,348.96 

Total $130,528.67    $130,528.67 

Itemized  statement  elsewhere  in  Commissioner's  report. 

Kespectfully  submitted,  -^    ^    Allen 

State  Food  and  OU  Chemist. 
Raleigh,  November  30,  1914. 
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INSTITUTE  WORK. 


Major  W.  A.  Graham, 

Commissioner  of  Agriculture. 

Dear  Sir  : — Below  find  report  for  institute  work  for  the  year  Decem- 
ber 1,  1913,  to  November  30,  1914. 

During  this  year  we  have  held  250  r^ular  institutes  for  men,  9  spe- 
cial or  orchard  demonstration  institutes,  and  2  institutes  for  negroes, 
Avith  a  total  attendance  of  35,632. 

There  were  held  at  the  same  time  and  places  240  regular  women's  in- 
stitutes, with  an  attendance  of  33,227.  At  the  meetings  of  the  women's 
branch  of  the  farmers'  institutes  the  attendance  has  been  2,324,  and  at 
other  meetings  for  women  636,  making  the  total  attendance  of  women 
for  the  year  36,187,  which  is  a  gain  of  57  per  cent  in  attendance,  or  a 
gain  of  13,180  over  last  year's  attendance. 

Our  total  attendance  of  men  and  women  for  the  year  is  71,819  against 
57,805  for  last  year.  This  report  does  not  include  the  attendance  of 
meetings  held  by  the  Demonstration,  Boys'  Com  Club,  and  Dairy  Di- 
visions, though  such  meetings  are  counted  in  institute  attendance  in 
most  States.  I  am  hoping  to  include  the  attendance  at  these  meetings 
in  subsequent  reports. 

We  again  offered  prizes  for  the  best  loaf  of  bread  exhibited  by  a 
woman  living  on  the  farm  over  20  years  of  age  and  to  girls  living  on 
the  farm  under  20  years  of  age,  and  also  to  the  girls  under  16  years  of 
age  for  the  best  corn  bread.  The  bread  exhibits  elicited  a  great  deal  of 
interest.  At  some  of  the  meetings  there  were  as  many  as  fifteen  exhibits 
of  bread. 

During  the  year  we  have  endeavored  to  organize  a  local  women's 
branch  of  the  farmers'  institute  at  each  place  we  held  an  institute.  We 
succeeded  in  organizing  205  of  these  women's  institutes  and  have  re- 
ports from  125  of  them.  They  elect  a  president  and  secretary  and  meet 
once  a  month  or  as  often  as  they  conveniently  can,  and  discuss  such 
problems  as  they  are  most  interested  in.  Many  of  these  women's  in- 
stitutes have  grown  from  a  membership  of  half  a  dozen  to  25,  while 
there  is  one  that  organized  with  a  membership  of  12  and  has  now  50 
on  its  roll.  At  these  meetings  they  discuss  bread  making,  sewing  or 
dressmaking  and  the  kinds  of  material  to  use,  beautifying  the  home, 
kitchen  conveniences,  saving  steps,  school  lunches,  improvement  of  the 
schools,  Christmas  gifts  for  children,  etc.  Frequently  they  serve  hot 
rolls,  salads,  etc.,  which  augment  the  social  features  of  the  meeting. 

It  can  readily  be  seen  that  an  active  women's  organization  working 
along  the  above  lines  will  be  a  force  for  rural  uplift  and  betterment  in 
any  community.    The  influence  for  good  of  a  live  women's  organization 
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in  any  community  is  incalculable.  I  think  we  have  struck  the  right 
chord  in  the  women's  branch  of  the  farmers'  institutes  in  developing 
community  interest  and  betterment. 

It  is  my  purpose,  to  try  to  organize  the  farmers  along  the  same  line, 
so  that,  instead  of  holding  only  one  institute  a  year,  as  we  have  been 
doing,  to  endeavor  to  get  the  neighbors  to  come  together  and  hold  an  in- 
stitute among  themselves,  inviting  outside  speakers  for  special  occasions. 
By  those  means  I  am  hoping  to  very  materially  increase  the  interest  iu 
and  the  usefulness  of  farmers'  institutes.  If  I  can  accomplish  this,  I 
think  the  agricultural  and  all  rural  interests  of  our  Stat«  will  quickly 
take  on  a  very  decided  forward  movement. 

It  is  gratifying  to  me,  and  may  be  of  interest  to  you  and  to  our  Board 
of  Agriculture,  to  know  that  in  attendance  at  women's  institutes  North 
Carolina  is  the  leading  State  in  the  Union  by  about  15,000. 

DEMONSTRATION    WORK. 

The  demonstration  work  that  has  been  done  by  me  during  the  past 
year  has  been  confined  to  alfalfa.  Through  cooperation  with  the  Na- 
tional Government  at  Washington  I  have  been  able  to  distribute  300 
pounds  of  alfalfa  seed  in  different  parts  of  the  State.  This  was  done 
in  the  fall,  so  that  I  have  yet  had  no  reports  from  any  of  them  except 
those  who  have  simply  reported  that  they  had  a  good  stand.  I  am  hop- 
ing that  the  distribution  of  this  number  of  seed  will  prove  to  us  whether 
or  not  we  can  advantageously  and  profitably  introduce  alfalfa  culture 
generally  throughout  the  State. 

I  am  hoping  to  continue  this  work  the  following  year  arid  also  to  add 
some  features  to  it.  As  in  my  report  more  than  a  year  ago,  this  work 
is  not  in  conflict  at  all  with  that  of  Mr.  Hudson,  but  is  cooperative 
rather  than  antagonistic  to  his  work.  As  you  will  see,  I  have  asked  for 
a  small  appropriation  to  continue  this  work. 

My  assistant,  Mr.  Sloan,  will  resign  his  position  as  assistant,  which 
may  not  take  effect  until  the  first  of  April.  I  am  not  asking  for  an  as- 
sistant to  take  his  place  at  this  time. 

Attached  to  this  you  will  find  the  appropriations  for  which  I  am  ask- 
ing. Yours  very  truly, 

T.  B.  Parker, 
Director  of  Farmers*  InstUtUes. 

Raleigh,  November  18,  1914. 
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REPORT  OF  DIVISION  OF  BOTANY  AND  AGRONOMY. 


To  the  Commissioner  of  Agriculture, 

Snt : — I  have  the  honor  to  transmit  herewith  the  biennial  report  of  the 
Division  of  Botany  and  Agronomy,  covering  the  period  from  December 
1,  1912,  to  December  1,  1914. 

Respectfully  submitted,  J.  L.  Busgess, 

Agronomist  and  Botanist, 

FOR  THE  YEAR  ENDING  DECEMBER,  1913. 
FOREWORD. 

The  Pure  Seed  Act  passed  by  the  Legislature  went  into  effect  in  July, 
1909.  From  this  time  until  June,  1913,  there  existed  in  the  Department 
of  Agriculture  a  distinct  "division  known  as  the  Division  of  Botany,  whose 
primary  function  was  to  examine  and  test  agricultural  and  vegeta'ble 
seeds  and  thus  aid  the  Commissioner  and  Board  of  Agriculture  in  carry- 
ing out  the  requirements  of  the  Pure  Seed  Law. 

Since  most  of  the  work  of  the  Division  of  Botany  was,  strictly  speak- 
ing, general  agronomy  work,  the  State  Board  of  Agriculture,  at  its  meet- 
ing in  June,  1913,  decided  to  combine  the  seed  work  with,  and  make  it  a 
part  of,  the  work  of  the  Agronomy  Division,  and  thus  eliminate  other- 
wise unavoidable  duplications. 

LINES    OP   WORK    OP   THE   DIVISION    OF    AGRONOMY    AND   BOTANY. 

The  following  are  the  leading  lines  of  work  of  this  Division : 
(a)  A  study  of  the  fundamentals  of  soil  management, 
(fe)  Plant  breeding  or  crop  improvement. 

{c)  Crop  adaptation  or  the  proper  adjustment  of  crops  to  soil  types 
and  climatic  conditions. 

(d)  Investigations  of  methods  and  dates  of  seeding. 

(e)  Consultation  work. 

(/)  The  examination  and  testing  of  agricultural  and  vegetable  seeds, 
required  by  the  Pure  Seed  Act. 

{g)  Cleaning  and  grading  of  tobacco  seed. 
(A)  Institute  work, 
(i)  Publications. 
(;)  Exhibits. 

SOIL    MANAGEMENT. 

The  lines  of  agronomy  work  that  appeal  to  the  Xorth  Carolina  farmer 
most  strongly  are  those  dealing  with  the  fundamentals  of  soil  improve- 
ment and  soil  management.  The  burning  question  is  not  what  is  the 
right  amount,  the  proper  kinds,  or  the  exact  combinations  of  fertilizers 
to  be  used  for  any  specified  soil  or  crop,  but  what  must  first  be  done 
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before  our  vast  areas  of  worn-out  lands  will  respond,  properly,  to  any 
kind  of  fertilizer  or  cultural  treatment,  is  the  question  that  underlies 
every  other  question  of  successful  agriculture  in  North  Carolina.  It  is 
along  this  line  of  the  fundamentals  of  soil  improvement  and  soil  man- 
agement that  much  of  our  time  and  study  are  expended. 

CROP   IMPROVEMENT. 

It  has  been  found  that  any  ordinary  field  of  wheat,  for  example,  is 
composed  of  a  large  number  of  strains  or  varieties,  giving  low,  medium, 
and  high  yields  of  grain.  Some  of  these  strains  may  yield  at  the  rate  of 
50  bushels  per  acre,  while  others  may  yield  as  low  as  3  bushels  or  even 
less  per  acre.  This  variation  in  yield  is  true,  not  only  of  wheat,  but  of 
oats,  corn,  and  other  crops. 

The  work  of  the  plant  breeder  under  such  conditions,  therefore,  is  to 
ferret  out,  by  selection,  the  high  yielding  strains  •and  propagate  them 
while  discarding  the  low  yielding  varieties.  This  we  have  been  doing 
for  some  years  with  very  gratifying  results  at  6ut  different  experiment 
stations. 

This  year  we  have  at  the  different  stations  several  thousand  head-to- 
row  wheat,  oat,  rye,  and  barley  Tjreeding  plats;  a  large  number  of 
increase  plats;  increasing  into  commercial  quantities  the  best  selections 
made  last  year  and  the  year  before.  We  have,  also,  plats  in  the  ear-to- 
row  corn  breeding  work,  together  with  several  increase  com  plats,  propa- 
gating the  best  com  selections  made  some  years  previous. 

In  addition  to  the  above,  we  have  now,  and  have  had  during  the  past 
season,  a  large  number  of  variety  tests  of  wheat,  oats,  rye,  barley,  and 
corn  at  the  different  stations  throughout  the  State..  This  line  of  work 
carries  considerable  interest  to  the  farmers,  in  that  it  shows  the  relative 
values  of  the  many  different  varieties  of  those  crops  that  are  yearly 
advertised  for  sale  in  the  open  market.  The  work  really  amounts  to,  in 
effect,  police  work,  though  not  done  in  compliance  with  statute  law. 

CROP    ADAPTATION, 

It  has  been  found  that  distinct  soil  types  have,  in  many  cases,  distinct 
and  different  crop  values  and  fertilizer  requirements.  In  view  of  this 
fact,  we  are  conducting  on  the  different  farms  a  line  of  experiments  to 
ascertain  what  crops  or  varieties  of  crops  are  best  suited  to  our  leading 
types  of  soil  in  the  different  parts  of  the  State. 

DATES   AND    METHODS    OF    SEEDING. 

We  have  at  a  number  of  the  stations  a  line  of  experiments  planned  to 
find  out  the  optimum  date  to  seed  wheat,  oats,  etc.,  in  different  sections 
of  the  State,  and  to  ascertain,  also,  the  best  time  for  breaking  land  for 
these  crops.  Our  results  along  this  line  last  year  were  very  interesting 
and  gratifying,  showing  that  the  greater  yields  were  secured  from  the 
earlier  seedings. 
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consultation  work. 

Every  year  witnesses  the  purchase  of  farm  lands  in  North  Carolina  by 
well-to-do  city  men  who  want  to  project  some  large  farming  enterprises. 
These  men  do  not,  in  some  cases,  even  profess  to  know  the  first  principles 
of  agricultural  practice. 

They  accordingly  apply  at  once  to  the  Department  of  Agriculture  for 
the  most  detailed  instructions  regarding  the  management  of  their  farms. 
In  many  cases  so  much  information  is  desired  that  a  trip  to  their  farms 
must  be  made  in  person  and  their  conditions  examined  in  detail.  This 
done,  we  write  out  a  clear  and  concise  but  more  or  less  general  plan  for 
managing  the  farm  and  leave  it  with  them  for  reference. 

A  copy  of  a  "General  Plan  for  the  Management  of  the  Soils  and  Crops 
of  the  Occoneechee  Farm,"  which  we  wrote  in  August,  1913,  was  for- 
warded to  each  member  of  the  Board  to  illustrate  this  phase  of  our  work. 
In  addition  to  this,  we  have  visited  and  made  similar  plans  for  the  agri- 
cultural management  of  the  Silver  Hill  mining  property  in  Davidson 
County,  the  Orphan's  Farm  at  Crescent  in  Rowan  County,  a  large  tract 
of  land  for  J.  R.  Blair  and  Hon.  Bama  Allen  in  Montgomery  County, 
and  a  large  farm  for  Dr.  J.  R.  Ferrell  in  Pender  County. 

examination  of  agricultural  and  vegetable  seeds. 

One  of  the  chief  functions  of  this  Division  is  the  examination  and  test- 
ing of  agricultural  and  vegetable  seeds  as  required  by  the  North  Carolina 
Seed  Act.  The  farmers  and  seed  dealers  of  the  State  are  making  liberal 
use  of  the  Seed  Laboratory  in  sending  us  a  large  number  of  seed  samples 
in  addition  to  those  received  from  the  r^ular  collectors  sent  out  by  the 
Department  for  that  purpose. 

The  September  (1913)  Bulletin  records  the  results  of  the  work  of  last 
year.  This  publication  shows  that  from  August  31,  1912,  to  July  16, 
1913,  we  recleaned  and  tested  732  samples  of  seed  in  addition  to  reclean- 
ing  and  grading  a  large  number  of  tobacco  seed  sent  in  by  the  farmers  of 
the  State. 

During  the  winter  of  1910  we  demonstrated  the  recleaning  and  grading 
of  tobacco  seed  at  Greensboro,  in  the  presence  of  about  200  farmers. 
At  that  time  we  recleaned  and  graded  enough  seed  to  plant  about  200 
acres  of  land.  From  this  small  beginning  the  interest  in  recleaned  and 
graded  tobacco  seed  has  grown  until  this  year  we  are  likely  to  be  called 
on  to  reclean  and  grade  enough  seed  to  plant  over  5,000  acres  of  land. 
Most  of  the  seed  comes  in  small  packages  from  individual  farmers  for 
their  own  use,  but  occasionally  a  number  of  farmers  combine  and  send 
their  seed  all  in  one  package.  One  farmer  notifies  the  Laboratory  that 
he  will  send  us  one  bushel  of  seed  this  year  to  be  recleaned  and  graded 
for  use  in  his  and  a  neighboring  locality.  This  one  shipment  will  plant, 
if  properly  handled,  over  4,000  acres  of  tobacco.  The  tobacco  farmers 
are  very  outspoken  in  their  appreciation  of  this  line  of  our  work. 
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It  is  interesting  to  note  in  this  connection  how  effectively  the  Pure 
Seed  Law  is  working  in  this  State.  During  the  year  1910-11  an  average 
of  one  seed  sample  in  every  sixteen  was  found  to  be  adulterated.  During 
the  year  1911-12  only  one  sample  in  twenty-four  was  found  to  be  adul- 
terated. During  the  year  1912-13  the  adulteration  of  agricultural  seeds 
in  this  State  was  reduced  to  the  remarkable  figure  of  one  sample  in  every 
79.6.  We  expect  next  year  to  reveal  not  more  than  one  sample  in  every 
hundred  carrying  adulterations. 

MANUFACTURE   AND   DISTRIBUTION    OF    INOCULATING    MATERIAL    FOR 
LEGUMINOUS    PLANTS. 

For  some  time  we  have  been  studying  the  value  to  the  farmers  of 
North  Carolina  of  the  use  of  inoculating  material  for  leguminous  plants. 
The  use  of  this  material  was  started  in  Germany,  among  the  German 
farmers,  some  years  ago,  with  varying  degrees  of  success.  It  finally 
reached  America,  and  the  United  States  Department  of  Agriculture  took 
the  matter  under  consideration  and  began  its  manufacture  and  distribu- 
tion among  the  farmers  in  an  experimental  way. 

The  technique  of  its  manufacture  has  undergone  several  changes  and 
its  manner  of  application  to  the  soil  has  been  changed  and  improved 
until  now  its  use  is  a  fixed  factor  in  our  agricultural  practice.  It  is 
no  longer  in  the  experimental  stage;  its  value  has  been  proven  over 
and  over  again,  and  the  commercial  companies  have  gotten  hold  of  the 
methods  of  its  manufacture  and  are  advertising  it  broadcast  over  the 
country. 

Wherever  successful  inoculation  is  obtained  the  crop  is  increased 
enormously  and  the  farmer  is  convinced  beyond  doubt  of  its  superior 
value  as  an  aid  to  crop  production.  Each  successful  application  of  the 
material  serves  as  a  new  center  of  interest  and  demand  for  its  use. 

This  season  we  arranged  with  the  United  States  Department  of  Agri- 
culture to  have  a  few  hundred  acre  bottles  of  this  material  put  up  for 
distribution  from  this  Department.  We  asked  for  but  a  limited  number, 
because  we  did  not  think  many  of  our  farmers  knew  anything  about  it. 
We  then  inserted  a  notice  in  the  different  county  papers  to  the  effect 
that  we  would  distribute,  free  of  charge,  a  limited  number  of  samples  of 
inoculating  material  for  the  different  legumes  to  those  farmers  who  had 
not  already  used  it  or  grown  clover  on  their  farms  before.  One  can 
imagine  our  surprise  when  we  received  over  1,100  applications  from  this 
one  insertion  of  the  notice.  The  vast  majority  of  the  farmers  already 
know  of  its  use,  and  it  will  be  but  a  short  time  till  the  most  of  them  will 
be  using  it.  We  had  arranged  with  Mr.  Kellerman  for  but  a  limited 
number  of  bottles,  but  finally  prevailed  upon  him  to  increase  our  lot  to 
617,  thus  leaving  nearly  500  applicants  without  their  coveted  inoculating 
material. 

This  evident  widespread  demand  for  the  inoculation  of  legumes  among 
our  farmers  has  convinced  us  of  the  wisdom  of  setting  up  a  small  labora- 
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tory  in  the  Division  of  Agronomy  and  Botany  and  manufacturing  and 
distributing  this  material  among  the  farmers  of  the  State  at  cost. 

The  commercial  companies  are  selling  this  material  to  the  farmers  of 
North  Carolina  at  $2  an  acre.  At  this  rate,  should  all  of  our  applicants 
have  bought  from,  say,  the  Coe-Mortimer  Company  of  Charleston  or 
the  Mulford  Company  of  Philadelphia,  they  would  have  sent  out  of  the 
State  $2,200  this  fall,  and  I  have  no  idea  that  one-tenth  of  our  farmers 
saw  the  notice  in  the  papers. 

Dr.  Kellerman  tells  me  that  the  material  can  be  made,  after  the  labora- 
tory is  equipped,  for  less  than  60  cents  an  acre.  It  is  plain,  therefore, 
that  our  farmers  are  paying  more  than  is  necessary  for  this  material, 
and  here  is  an  opportunity  for  the  State  Board  of  Agriculture  to  do  the 
farmers  of  the  State  a  great  service.  I  do  not  contend  that  the  com- 
mercial companies  are  charging  the  farmers  more  than  the  material  is 
worth.  A  farmer  told  me  the  other  day  that  his  alfalfa  inoculation  had 
been  worth  at  least  $100  to  him  this  year.  But  I  do  want  to  call  atten- 
tion to  the  fact  that  here  is  an  opportunity  for  the  Board  of  Agriculture 
to  do  the  farmers  of  the  State  a  great  service  at  a  very  small  cost. 

I,  therefore,  respectfully  recommend  that  provision  be  made  for  the 
equipment  of  a  small  laboratory  for  the  manufacture  and  distribution 
of  pure  cultures  of  the  nodule-forming  bacteria  for  our  different  legumi- 
nous crops.  We  will  need  about  $750  for  the  equipment  of  the  laboratory 
and  from  $1,500  to  $1,800  with  which  to  secure  a  man  trained  in  this 
line  of  bacteriology.  When  we  compare  the  cost  of  manufacture  with 
its  value  to  the  farmers  of  the  entire  State  we  find  the  cost  to  be  ex- 
tremely low. 

FOR  THE  YEAR  ENDING  DECEMBER,  1914. 

FOREWORD. 

It  will  be  recalled  that  the  breeding  and  other  experimental  work  with 
the  cereal  crops  on  the  test  farms  was  transferred  from  this  Division  to 
the  Experiment  Station  in  September  and  is  now  under  the  agronomist 
of  the  Station.    All  other  agronomic  work  has  been  retained. 

There  are  now  three  leading  lines  of  work  of  this  Division,  namely, 
the  work  of  the  seed  laboratory,  the  distribution  of  pure  inoculating  cul- 
tures for  leguminous  crops,  and  the  general  agronomic  work. 

THE    SEED    LABORATORY. 

The  work  of  the  seed  laboratory  has  greatly  increased  during  the  past 
year,  as  an  examination  of  the  "Report  of  Seed  Tests  for  1914"  will 
show.  The  number  of  seed  samples  received  for  examination  during 
1913  was  525,  while  the  number  received  for  examination  during  1914 
was  1,025,  exclusive  of  the  very  large  quantity  of  tobacco  seed  sent  to  us 
to  be  recleaned  and  returned. 
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It  was  during  the  winter  of  1910  that  we  began,  in  a-  very  small  way, 
to  reclean  tobacco  seed  for  the  fanners.  That  year  we  recleaned  about 
seventy-five  samples,  enough,  perhaps,  to  plant  300  acres.  From  this 
small  beginning  the  work  has  grown  until  this  year  we  recleaned  and 
returned  enough  tobacco  seed  to  plant  over  43,000  acres.  The  farmers 
are,  therefore,  appreciating  the  value  of  pure,  clean  seed  for  the  tobacco 
crop  as  well  as  for  other  crops. 

An  occasional  seed  fakir  gets  in  some  of  his  dirty  work  among  the 
farmers  before  he  can  be  apprehended,  and  much  inferior  and  exorbi- 
tantly high  priced  seed  has  been  placed  in  the  hands  of  some  of  our  best 
farmers  before  they  were  aware  of  the  fraud  being  perpetrated  upon 
theni.  A  number  of  complaints  have  come  to  this  office  stating  that  cer- 
tain seed  peddlers  had  defrauded  good  farmers  in  various  parts  of  the 
State  during  the  year.  Under  the  direction  of  the  Commissioner,  this 
Division  has  done  all  it  could  in  the  way  of  giving  publicity  to  these 
fellows  and  warning  the  people  against  purchasing  seeds  from  irrespon- 
sible seed  agents,  as  seeds  should  always  be  bought  under  a  guarantee 
and  samples  sent  to  this  laboratory  for  examination  before  planting. 

LEGUME   CULTURES. 

At  the  meeting  of  the  Board  of  Agriculture  in  December,  1913,  the 
Commissioner  of  Agriculture  recommended  the  manufacture  of  legume 
inoculating  cultures  by  the  Department  of  Agriculture,  in  accordance 
with  the  Brown  Legume  Inoculation  Bill,  passed  at  the  special  session 
of  the  Legislature  in  1913.  The  Board  took  the  Commissioner's  recom- 
mendation under  advisement  and  appointed  a  committee  to  look  further 
into  the  matter  and  report  to  the  Board  at  its  next  meeting  in  June, 
1914. 

After  careful  investigation,  the  committee  was  convinced  of  the  wis- 
dom of  the  Commissioner's  recommendation,  and  made  a  unanimous 
report  in  favor  of  it.  Since  this  was  clearly  both  botanical  and  agro- 
nomic work,  the  Commissioner  and  the  Board  decided  to  place  it  in  the 
Division  of  Botany  and  Agronomy,  and  appropriated  $1,500  with  which 
to  equip  a  small  laboratory  and  hire  an  assistant  bacteriologist  to  make 
the  cultures. 

By  diligent  application  we  succeeded  in  getting  our  laboratory 
equipped  and  ready  for  operation  by  August  18th.  We  were  fortunate 
in  getting  our  materials  together  before  the  European  war  came  on, 
because  we  would  surely  have  been  greatly  hindered  had  we  been  forced 
to  delay  the  work  but  a  few  days  longer. 

After  getting  the  laboratory  fully  equipped,  we  searched  the  whole 
United  States  for  an  assistant  bacteriologist  on  whose  ability  we  could 
depend  absolutely,  and  were  most  fortunate  in  finding  for  this  work 
Miss  Louise  Bademacher  of  Saginaw,  Mich.,  who  had  already  spent  five 
years  in  making  just  the  kind  of  bacterial  cultures  we  wanted  to  put 
out.    She  had  obtained  her  training  under  Dr.  Marshall,  the  noted  bac- 
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teriologist  of  the  Michigan  Agricultural  College,  and  had  had,  for  a 
number  of  years,  direct  charge  of  the  manufacture  and  distribution  of 
legume  cultures  among  the  farmers  of  Michigan.  Miss  Rademacher 
comes  to  us  with  the  strongest  recommendations,  not  only  from  Michi- 
gan, but  from  Illinois  and  Ohio  as  well,  and  I  am  sure  the  Board  will 
be  surprised  that  her  services  were  secured  for  the  small  sum  of  $1,000 
per  annum. 

Before  putting  out  any  cultures,  and  to  make  assurance  doubly  sure. 
Dr.  K.  F.  Kellerman,  who  has  charge  of  the  Bacteriological  Laborato- 
ries of  the  United  States  Department  of  Agriculture  at  Washington, 
D.  C,  was  invited  to  come  and  make  a  careful  examination  of  our 
laboratory,  proposed  methods,  plans,  etc.  This  Dr.  Kellerman  was  good 
enough  to  do  on  August  13th.  After  spending  several  hours  in  going 
over  the  laboratory  and  inspecting,  in  great  detail,  every  department  of 
the  work,  he  returned  to  Washington  and  sent  us,  on  August  17th,  an 
official  statement,  saying:  "In  my  opinion,  your  laboratory  equipment 
and  arrangements  for  preparing  and  distributing  cultures  for  inocu- 
lating legumes  are  entirely  satisfactory.'' 

On  August  18th  we  began  shipping  out  cultures  to  the  mountain  dis- 
tricts of  the  State.  This  date  was  too  late,  however,  to  serve- the  farmers 
in  the  higher  mountain  counties,  who  sow  their  crimson  clover  in  July 
and  early  August. 

During  the  past  season  we  have  distributed  cultures  for  crimson  clo- 
ver, bur  clover,  alsike  clover,  alfalfa,  hairy  vetch,  red  clover,  and  sweet 
clover,  these  being  the  legumes  generally  sowed  in  the  fall.  To  these  we 
will  add,  during  the  coming  year,  cultures  for  peanuts,  soy  beans,  velvet 
beans,  garden  beans,  etc. 

It  was  evident  from  the  beginning  that  considerable  publicity  work 
would  have  to  be  done  in  order  to  acquaint  the  farmers  of  the  State-with 
this  recent  action  of  the  Board.  We,  therefore,  sent  a  number  of  articles 
to  each  of  the  daily  and  weekly  papers  explaining  the  new  movement 
and  outlining  its  benefits.  We  also  sent  letters  to  each  of  the  2,000 
fanners'  union  locals,  and,  in  addition  to  this,  we  got  out  a  large  poster 
and  sent  one  to  each  depot  agent,  each  postmaster,  and  each  register  of 
deeds,  to  be  tacked  up  in  a  conspicuous  place  in  every  depot,  postoffice, 
and  courthouse  in  the  State.  We  have  reason  to  believe  that  most  of 
our  publicity  work  hit  the  mark  and  that  the  great  majority  of  the  read- 
ing public  know  of  this  additional  effort  of  the  Legislature  and  the 
Board  of  Agriculture  to  place  the  agricultural  interests  of  the  State  on 
a  sound  economic  basis. 

Had  we  been  able  to  distribute  as  much  as  1,500  acres  during  the  past 
fall,  we  could  have  congratulated  ourselves  on  the  results  of  the  first 
season's  work.  One  can  imagine  our  surprise,  therefore,  when  the  orders 
for  these  legume  cultures  from  August  18th  to  N'ovember  18th  ran  up 
to  7,871  acres. 
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We  should  not  fail  to  note  what  influence  this  joint  action  of  the 
Legislature  and  the  State  Board  of  Agriculture,  in  manufacturing  and 
distributing  l^ume  inoculating  cultures  to  the  fanners  at  cost,  has 
exerted  on  the  wealth  of  the  State. 

The  commercial  companies,  as  is  well  known,  charge  $2  an  acre  for 
material  exactly  similar  to  that  which  the  Department  is  putting  out. 
It  is  clear,  therefore,  that  the  Brown  Legume  Inoculation  Bill  has 
effected  a  direct  saving  to  the  farmers  of  $11,706  in  actual  cash  during 
the  last  three  months. 

From  information  based  on  our  own  experience  and  the  experience  of 
many  others  in  different  parts  of  the  country,  we  feel  safe  in  stating 
that  the  use  of  the  legume  inoculation  distributed  from  this  Department 
during  the  past  season  will  add  at  least  one  additional  $10  to  the  hay 
and  fertility  value  of  every  acre  so  inoculated.  Adding  these  sums 
together,  we  find  that  this  joint  action  of  the  Legislature  and  the  Board 
of  xlgriculture  has  added,  in  one  season  alone,  $90,416.45  to  the  agricul- 
tural wealth  of  the  State, 

It  may  be  properly  urged  that  much  of  this  .  inoculating  material 
would  have  been  purchased  from  the  commercial  companies  and  used, 
even  though  the  Legislature  and  Board  of  Agriculture  had  taken  no 
action.  There  is  no  doubt  that  this  is  true,  but  it  is  equally  true  that 
by  cutting  the  price  of  the  material  from  $2  an  acre  to  the  actual  cost 
of  production,  hundreds  of  farmers  have  availed  themselves  of  the 
opportunity  of  getting  a  genuine  article  at  a  reasonable  figure  who  would 
not  have  thought  of  using  the  commercial  product  at  the  prevailing 
price.  We  are  conceding  too  much  if  we  admit  that  half  the  above 
amount  would  have  been  added  to  the  agricultural  wealth  of  the  State, 
regardless  of  the  joint  action  of  the  Legislature  and  Board  of  Agricul- 
ture^ but  even  taking  this  view  of  the  matter,  what  legislator  or  member 
of  the  Board  of  Agriculture  would  not  be  proud  to  know  that  over 
$46,000  had  been  added  to  the  agricultural  wealth  of  his  State  as  a  direct 
result  of  his  efforts  to  render  the  best  service  to  his  constituents  ? 
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REPORT  ON  FARM  DEMONSTRATION  WORK. 

To  the  Honorable  Members  of  the  State  Board  of  Agriculture. 

Gentlemen: — Complying  with  your  requirement  for  a  report  on 
Demonstration  Work,  I  hereby  submit  the  following,  covering  both  the 
six  months  and  the  twelve  months  period. 

I.       TERRITORY. 

Since  the  June  meeting  of  the  Board  10  new  counties  have  been  added 
to  Demonstration  Work.  Five  more  will  be  added  by  the  middle  of 
January,  making  69  counties  now  in  the  work.  Twelve  more  have  had 
the  work  one  or  more  years.  This  makes  a  total  of  81  counties.  If  the 
present  favorable  prospects  materialize,  we  expect  to  be  able  to  cover 
the  whole  State  within  the  next  two  or  three  years.  This  should  be 
done. 

II.       FARMERS    ENLISTED. 

We  have  enrolled  as  demonstrators,  and  directly  under  the  super- 
vision of  county  agents,  5,859  farmers.  Their  demonstrations  consist 
of  the  following:  11,086  acres  of  com;  3,068  acres  of  cotton,  and  55,- 
497  acres  of  other  crops,  named  below.  This  makes  a  total  of  69,651 
acres  being  supervised  directly,  or  an  average  of  over  1,000  acres  per 
county  in  demonstration  crops. 

During  the  year  county  agents  have  made  personal  visits  to  38,607 
farmers  individually.  They  have  talked  to  104,884  farmers  in  meetings 
attended.  They  have  probably  advised  and  helped  as  many  others  of 
which  we  have  no  record.  This  would  make  a  total  of  286,982  farmers. 
The  demonstration  plats  have  influenced  fully  as  many  more,  making 
altogether  573,974  reached. 

Aside  from  this,  we  have  on  our  lists  the  names  of  about  10,000  other 
farmers  whom  we  usually  visit  occasionally  and  to  whom  we  send  the 
bulletins  and  other  publications  of  the  State  and  Federal  Departments 
of  Agriculture,  of  our  A.  and  M.  College  Experiment  Station,  etc.  We 
visit  and  advise  with  a  great  number  of  farmers  of  which  we  have  no 
record.  While  we  do  not  put  much  confidence  in  instruction  by  cor- 
respondence, yet  we  write  several  thousand  letters  for  this  purpose  every 
year.  Counting  all  these  methods  of  rendering  service  to  farmers,  we 
feel  sure  that  over  300,000  are  thus  reached  annually. 

in.     rovER  CROPS. 

Again  this  season  we  have  put  forth  a  strenuous  effort  in  the  matter 
of  planting  of  winter  crops.  These  are  for  the  purpose  of  preventing 
washing  and  leaching;  to  furnish  grazing  and  forage,  and  to  add  or- 
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ganic  matter  to  our  almost  totally  humus-deficient  soils.  The  acreage 
which  we  have  listed  and  have  had  planted  of  the  several  crops  are  as 
follows : 

Clover,  32,510  acres;  grasses,  4,240  acres;  other  cover  crops,  consist- 
ing of  rye,  vetch,  rape,  small  grains,  etc.,  12,987  acres.  This  is  a  total 
of  50,737  acres,  worth  on  a  conservative  estimate  $10  per  acre,  giving 
as  the  value  of  this  feature  of  the  work  $507,370. 

rV.       ROTATION    OF    CROPS. 

This  season  we  have  started  1,081  farmers  with  definite  systems  of 
rotations  of  crops.  These  will  furnish  valuable  object  lessons  in  their 
respective  communities,  and  will  furnish  much  valuable  information  to 
demonstration  agents  to  be  distributed  over  their  counties. 

V.      LIVE   STOCK. 

Demonstration  agents  report  as  introduced  into  the  various  counties 
through  their  efforts  the  following  live  stock:  9  stallions,  145  mares, 
116  bulls,  177  cows,  353  hogs,  380  sheep,  2,703  poultry,  or  a  total  of 
1,180  animals  outside  of  poultry.  Practically  all  of  these  are  of  im- 
proved blood  and  for  breeding  purposes. 

VI.       ANIMAL    DISEASES. 

During  the  year  demonstration  agents  have  vaccinated  3,178  hogs  for 
cholera.  About  90  per  cent  of  the  senim  injected  seemed  to  produce 
immunity  when  used  in  time.  We  are  now  cooperating  with  an  expert 
from  the  United  States  Department  of  Agriculture  and  with  our  State 
Veterinarian  in  an  effort  to  control,  and  eventually  eradicate,  this 
swine  plague. 

VII.     DAIRY  wor;k. 

Demonstration  agents  have  induced  the  building  of  28  silos,  mostly 
in  the  western  half  of  the  State.  They  have  started  several  creameries 
with  routes  in  connection.  Much  of  this  work  was  done  in  cooperation 
with  our  State  Dairyman. 

INCIDENTAL  WORK. 

It  would  take  a  long  manuscript  to  tell  of  all  the  work  being  done  by 
demonstration  agents.  We  will  mention,  however,  that  during  the  year 
they  have  laid  out  the  systems  and  put  in  68,100  feet  of  tiling ;  they  have 
terraced  a  number  of  farms ;  they  have  had  removed  over  20,000  stumps ; 
have  had  a  number  of  farms  "cleaned  up";  have  sprayed,  pruned, 
wormed,  etc.,  396  orchards;  stopped  one  outbreak  of  black  1^;  ordered 
29  cars,  274  tons,  of  lime  for  farmers;  assisted  in  building  28  silos; 
started  several  hundred  pastures;  procured  one  soil  survey;  organized 
many  farmers  into  unions  or  clubs;  one  agent  dehorned  16  cows  and 
castrated  3  mules,  25  hogs,  15  bulls,  8  rams,  21  goats,  etc. 
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CLUB  WOBK. 


Boys'  corn  clubs  now  exist  in  97  counties.  Only  Dare,  Watauga,  and 
Washington  have  none.  The  total  enrollment  this  season  was  ever 
4,500,  or  100  per  cent  greater  than  last  year. 

The  girls'  canning  clubs  have  increased  from  11  to  32  counties  and 
from  an  enrollment  of  120  to  1,500.  At  first  they  canned  only  toma- 
toes. N'ow  they  save  almost  every  edible  fruit  and  vegetable  grown  on 
the  farm. 

In  cooperation  with  our  Animal  Husbandry  Division,  poultry  clubs 
for  boys  and  girls  were  started  last  January.  This  work  has  succeeded 
well.  Five  counties  have  been  organized  with  a  membership  of  over 
300.  Many  new  poultry  houses  have  been  built.  Much  good  stock  has 
been  purchased  by  the  members  of  the  clubs.  This  work  is  to  be  greatly 
extended  during  the  ensuing  year. 

In  cooperation  with  the  same  Division,  arrangements  are  now  being 
made  to  start  pig  clubs  and  beef  clubs,  each  in  about  ten  counties  to 
begin  with.  The  Animal  Husbandry  Division  is  to  help  organize  the 
work  and  to  furnish  expert  information  and  assistance  to  county  agents. 
The  latter  will  largely  be  held  responsible  for  the  success  of  the  work 
in  their  respective  counties.  Much  stimulus  to  live-stock  growing  is 
expected  to  resulf  from  these  efforts.  This  work,  too,  will  be  extended 
as  experience,  funds,  and  demands  justify. 

INSTBUCTION  OF  AGENTS. 

During  the  summer  we  had  a  course  of  instruction  given  by  the  fac- 
ulty of  the  A.  and  M.  College  and  the  experts  of  the  State  Department 
of  Agriculture  to  demonstration  agents.  The  week  was  spent  in  taking 
lectures,  inspecting  and  studying  live  stock,  farm  crops,  orchards,  ma- 
chinery, etc.  A  visit  was  made  to  our  serum  plant,  where  the  men  had 
explained  to  them  the  making  of  serum  and  methods  of  controlling 
cholera.  Each  agent  went  through  the  operation  of  injecting  serum 
into  a  live  hog,  so  that  he  is  now  able  to  do  such  work  when  necessary. 

During  the  winter  our  Dairy  Division  held  a  three-day  school  of  silo- 
building  for  a  dozen  of  the  agents  in  the  western  counties.  These  men 
now  build  very  satisfactory  silos. 

In  January  we  shall  hold  a  meeting  in  each  of  our  districts  (Eastern, 
Central,  and  Western)  for  the  purpose  of  discussing  things  of  special 
importance  in  the  respective  districts. 

.In  addition  to  the  above,  county  agents  are  visited  regularly  by  dis- 
trict agents  and  are  further  instructed  by  correspondence  from  this  office 
and  the  management  at  Washington,  D.  C. 
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finances. 

Of  the  $24,000  appropriated  by  the  Board  in  June  for  Demonstration 
Work  for  one  year,  half  of  it,  or  $12,000,  has  been  used  during  the 
six  months  ending  November  30. 

Our  budget  for  the  ensuing  six  months  calls  for  a  little  more  than 
the  $12,000  appropriated,  but  we  shall  reduce  the  work,  if  necessary, 
in  order  to  come  within  that  amount. 

CONCLUSION. 

We  are  not  able  at  this  time  to  make  any  report  on  yields  of  crops 
grown  under  our  supervision,  for  the  reason  that  many  crops  are  not 
gathered  yet.  An  estimate  of  the  matter  would  be  little  more  than  a 
guess.  We  expect  to  get  in  crop  records  by  the  last  of  December  and  to 
have  them  tabulated  some  time  in  January.  We  will  then  send  each 
member  of  the  Board  these  further  results. 

We  are  very  much  pleased  to  state  to  the  members  of  the  Board  that 
plans  are  now  being  laid  for  greatly  enlarging  the  scope  and  the  use- 
fulness of  the  work.  A  Department  of  Home  Economics  is  to  be  added. 
This  is  for  the  benefit  of  farm  women.  These  have  been  largely  neg- 
lected in  the  past.  Women  workers,  of  course,  will  be  employed  for  this 
part  of  the  work,  which  is  to  deal  with  canning,  preserving,  pickling, 
curing,  housekeeping,  home-making,  sanitary  measures,  food  values, 
cooking,  clothing,  health  problems,  marketing,  labor-saving  devices, 
women's  clubs,  etc.  There  is  as  much  to  be  done  in  the  house  as  on  the 
farm  around  it,  and  it  is  of  equal  or  perhaps  greater  importance.  This 
feature  of  the  work,  as  has  been  done  with  others,  will  be  developed 
gradually. 

We  shall  need  many  competent  women  for  this  work.  We  are  con- 
stantly needing  efficient  men.  We  need  the  hearty  cooperation  of  all 
leading  citizens  in  making  the  work  a  success. 

Respectfully  submitted,  C.  R.  Hudson, 

Chief,  Demonstration  Work, 
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REPORT  OF  GIRLS'  CANNING  CLUBS  OF  NORTH  CAROLINA. 


Majob  W.  a.  Gbaham, 

Commissioner  of  Agriculture. 

Deab  Sib: — I  herewith  submit  my  report  of  the  work  accomplished 
by  the  Girls'  Canning  Clubs  during  the  year  December,  1913,  to  De- 
cember, 1914. 

There  were  organized  in  North  Carolina  for  Canning  Club  work 
from  December,  1913,  to  December,  1914,  32  counties,  with  an  enroll- 
ment of  1,500  girls,  an  increase  of  18  counties  and  1,100  girls  over  the 
previous  year. 

These  girls  are  divided  into  144  clubs  with  78  supervisors.  Each 
county  has  its  chief  agent,  and  where  there  are  many  clubs  in  a  county 
this  agent  has  sub-agents  to  assist  in  supervising  girls  and  getting  stand- 
ards during  the  canning  season.  In  two  widely  organized  counties  we 
have  as  many  as  eight  agents  each ;  in  others,  five  or  less. 

Thirty  of  the  counties  have  sent  in  to  me  their  reports  for  the  year, 
which  state  that  259,091  No.  3  tin  cans  and  glass  jars  of  tomatoes, 
string  beans,  peaches,  berries,  and  all  other  edible  products  of  the  farm 
have  been  produced. 

Total  value $3r),3(Jl..jO 

Cost 9,425.70 

Profit    $25,935.74 

Average  cost  per  girl %       11.44 

Average  profit  per  girl 31.82 

One  club  of  fifteen  girls,  supervised  by  Mrs.  Ross  of  Alamance  County, 
put  up  10,682  No.  3  tin  cans,  1,640  glass  jars,  and  100  gallons  of 
vinegar,  and  sold  fresh  $55  worth  of  vegetables.  These  things  represent 
$1,563  in  cash  values,  cost  $360,  profits  $1,196,  or  $86.40  profit  per  girl. 
One  hundred  per  cent  of  the  girls  enrolled  in  this  club  reported  the  work 
done. 

Mrs.  Lamb  of  Sampson  County,  a  county  just  started  in  the  work 
last  spring,  reports  a  club  of  nine  girls  filling  5,975  No.  3  tin  cans,  and 
102  glass  jars  with  vegetables,  fruits,  and  juices,  selling  fresh  $2  worth 
of  vegetables. 

Total  money  value $625.00 

Cost - 162.00 

Profit $463.00 

Profit  per  girl — 1 51.45 

Eighty-two  per  cent  of  the  girls  enrolled  reported.  We  have  many 
other  clubs  making  almost  as  good  records. 
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Alamance  County,  which  has  been  in  the  work  three  years,  reports  the 
greatest  number  of  cans  and  jars  filled. 

Number  filled 55,165 

Sold  fresh $   226.25 

Money  value 7,039.65 

Cost 1,771.25 

Profit .$5,268.40 

Seventy-five  per  cent  of  the  girls  enrolled  in  this  county  reported. 
Miss  Edna  Beinhardt,  who  has  seven  sub-agents  as  assistants,  is  the 
chief  agent  in  this  county. 

Anson  County,  with  Mrs.  Eedfearn  as  chief  agent,  assisted  by  three 
supervisors,  has  produced — 

In  tin  and  glass  jars 38,540 

Sold  fresh $   162.16 

Money  value 5,016.20 

Cost    - 1,531.80 

Profit — $3,884.40 

This  county  had  an  enrollment  of  63  members,  and  of  these  60,  or 
96  per  cent,  reported.  They  have  done  remarkable  work  in  glass,  send- 
ing several  hundred  dollars  worth  of  shipments  north.  Austin  Nichols, 
one  of  the  largest  wholesale  fancy  grocers  in  the  United  States,  has 
ordered  a  car-load  of  preserves  from  picked  girls  under  Mrs.  Eedfeam's 
supervision  after  seeing  a  display  of  their  beautiful  packs. 

Mrs.  Capehart  of  Granville,  and  Mrs.  Bayne  of  Cumberland  County, 
have  also  had  their  selected  girls  do  beautiful  glass  packs  for  the  north- 
em  markets. 

We  have  bent  every  eflFort  this  year  toward  teaching  commercial  pack- 
ing, and  out  of  the  25  counties  exhibiting  at  the  State  Fair  only  one 
failed  to  show  its  training  in  that  particular.  We  were  very  proud  of 
the  uniformly  good  packs  that  these  counties  sent  in,  and  felt  much 
complimented  that  the  Washington  office  should  have  selected  one  dozen 
glass  jars  to  be  photographed  for  a  bulletin  as  examples  of  fine  stand- 
ard commercial  packs.  At  the  State  Fair  there  were  displayed  1,104 
glass  jars  of  fruits  and  vegetables,  and  two  large  pyramids  of  tins. 

While  in  New  York  I  examined  the  packs  of  goods  sold  by  Park  & 
Tilford,  and  found  our  girls'  packs  to  compare  most  favorably. 

Our  markets  are  good,  and  most  of  the  counties  are  selling  at  home. 

Each  county  supervisor  has  been  growing  gradually  into  a  consultant 
housekeeper  for  the  county ;  promoting  home  economics  in  the  country 
schools  by  her  small  cooking  clubs,  giving  instruction  in  butter-making, 
marketing  farm  produce,  grading  and  packing  eggs,  impressing  the 
gospel  of  sanitation,  and  promoting  "get  together  clubs." 
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If  we  had  the  funds  to  employ  these  agents  for  the  whole  year,  in  my 
opinion  there  could  be  found  no  more  efficient  means  of  organizing  the 
country  women  for  better  living. 

It  is  almost  impossible  to  say  how  many  miles  have  been  covered  by 
our  different  county  agents  in  their  trips  to  and  fro,  but  those  of  us 
who  have  gone  from  county  to  county,  and,  in  my  case,  sometimes  from 
State  to  State,  have  covered  in  the  aggregate,  21,528  miles. 

Miss  Scott,  my  assistant,  has  traveled  9,176  miles  while  visiting  coun- 
ties to  instruct  the  agents  and  give  demonstrations  of  canning  in  every 
organized  county.  Eight  months  of  time  have  been  spent  by  her  in 
almost  constant  travel,  and  she  has  achieved  most  satisfactory  results. 

Miss  Evans,  second  field  agent,  employed  two  months  in  summer  to 
assist  in  instructing  agents,  traveled  2,700  miles. 

I  have  to  record  9,662  miles  traveled  partly  in  North  Carolina  and 
partly  in  other  States,  being  sent  out  either  to  instruct,  be  instructed, 
or  to  make  talks  at  New  York,  Washington,  Pittsburg,  Cleveland,  Louis- 
ville, Frankfort,  and  Lexington.  Columbia  University  financed  my  trip 
to  Teachers'  College,  and  asked  for  a  talk  on  the  plan  of  organization 
and  our  methods  of  work.  The  Home  Economics  Department  of  Cor- 
nell University  has  asked  that  such  a  talk  be  given  there  also.  We  feel 
proud  that  these  universities,  which  are  the  foremost  in  extension  work, 
should  be  interested  in  our  girls  and  the  results  they  have  achieved. 

In  our  office  we  have  in  the  last  six  months  written  and  numbered 
3,230  personal  letters,  making  6,460  per  year;  and  have  sent  out  46,800 
circular-letters. 

We  have  added  eleven  (11)  new  counties  to  our  organization  for 
1915,  and  have  twenty-seven  (27)  counties  which  have  applied  on  our 
waiting  list,  which  we  will  admit  into  the  organization  as  soon  as  we 
can  finance  the  work. 

To  carry  on  the  testing  of  recipes,  which,  by  the  way,  is  done  with 
each  recipe  before  it  is  given  to  the  girls ;  and  for  tests  in  canning,  it  is 
necessary  that  we  have  a  small  laboratory  simply  equipped  for  the  pur- 
pose.   This  will  cost  very  little,  and  I  hope  will  be  given  us. 

This  work  has  brought  in  such  fine  financial  returns  that  in  these 
times  of  depression  it  would  seem  the  part  of  wisdom  to  put  as  much 
into  it  as  is  possible.  Our  people  are  beginning  to  see  that  at  all  times 
wholesome  food  is  a  marketable  commodity,  and  that  the  surplus  on 
their  farms  may  be  turned  into  a  substantial  income. 

Last  year  our  appropriation  from  State,  Federal,  and  county  sources 
amounted  to  about  $15,000.  We  have  recorded  in  actual  profits,  $25,- 
935.74.  Eespectfully  submitted,  j^^^^  g   ^^j^Kimmon, 

In  Charge,  Girls'  Demonstration  Work. 
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Counties. 

Girls  Re- 
porUng. 

Tins  and 
Glass. 

Sold  Freeh. 

Money  Value. 

Cost. 

Profit. 

Alamance  . .  

90 

60 

24 

2 

20 
14 
38 
5 
7 
15 
27 
28 
20 
15 

55.165 

38.540 
3.407 
500 
8.007 
980 
0.294 
1.000 

21.490 
4.000 
8.225 
3.644 
5.500 
1.894 

15.215 
5.010 
8.289 
1.858 
6,859 
9.568 
4,500 
3.100 
4,061 
1.144 
9,461 

20.587 
2,900 
7.120 
7,475 

13.000 

$         226.25 
162.16 
56.00 

$     7,039.65 

5,016.20 
320.70 
110.10 

1,215.70 
200.00 

1,399.50 
105.00 
448.14 
475.00 

1,147.60 
610.00 
650.00 
340.00 

2,147.00 
802.50 

1,382.00 
215.80 

2,230.50 

1.077.30 
572.00 
345.00 
578.34 
347.87 

1.351.50 

2.248.80 
312.40 
841.80 
808.10 

1.350.00 

$      1.771.20 

1.531.80 

224.96 

33.00 
275.00 
128.80 
349.60 

46.00 

64.40 
138.00 
248.40 
257.60 
184.00 
138.00 
634.80 
225.00 
395.60 

55.20 
680.80 
257.60 
161.00 
101.00 
184.00 
100.40 
156.40 
386.40 

82.80 
184.00 
220.80 
487.60 

$       5.368.45 

Anson 

3.484.40 

Buncombe 

95.04 

Chatham 

77.10 

Catawba 

60.76 

940.70 

Cherokee..        .     . 

71.20 

n^vaiftpH 

19.90 

1.049.90 

Craven 

59.00 

Cumberland- 

383.74 

Durham .      . 

198.00 
215.40 

337.00 

Edgecombe 

809.20 

Forsyth 

352.40 

Franklin 

25.00 

466.00 

Granville _. 

202.00 

Iredell 

Johnston 

Madison 

McDowell 

69 

29 

43 

6 

137.25 
75.00 
10.00 

1.512.20 
577.50 
986.40 
100.60 

Mecklenburg 

Moore 

74 
28 

8 
11 
20 
12 
17 
42 

9 
20 
24 
53 

1.105.50 
25.00 

122.00 
20.00 
36.34 

219.67 
91.92 
56.50 
25.00 
30.00 
52.00 
50.00 

1.549.70 
819.70 

New  Hanover 

Northampton 

Randolph 

Rowan 

Richmond 

411.00 
244.00 
394.34 
247.47 
1.195.10 

Sampson 

1.862.40 

Vance 

229.60 

Wake 

657.80 

Warren 

587.30 

Wilkes 

862.40 

Totals 

830 

259,091 

I      8,019.65 

I    35.688.50 

I      9,704.16 

I      25.983.64 

Note.— Pender  and  Guilford  counties  failed  to  send  in  reports. 
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APPROPRIATIONS  AND  DISBURfiEMENTS-GIRLS'  DEMONSTRATION  WORK,  1914-1915. 


State  Aosnt  and  Abszstamts. 


JaneS.  MoKimmon 

M.  Soott  (10  months) 

Evans,  field  agent  (3  months). 
Leaoh,  field  a^ent  (2  months).. 
Clerk  (12  months) 


CorMTrAoBMTB. 


Alamance 

Anson 

Buncombe 

Catawba 

Chatham 

Cherokee 

Cleveland 

Craven 

Cumberland... 

Durham 

Edgecombe 

Forsyth 

Franklin. 

Granville 

Iredell 

Johnston 

Madison 

McDowell 

Mecklenburg... 

Moore 

New  Hanover.. 
Northampton.. 

Pender 

Randolph 

Richmond 

Rowan 

Sampson 

Vance 

Wake 

Warren 

wakes 


New  Coumtieb  for  1914-1915. 


Bertie 

Gaston 

Pasquotank. 

Greene 

Wayne 

Columbus... 

Lee 

Union 

Henderson... 

Macon 

Perquimans. 


Totals. 


State. 


900.00 
375.00 
225.00 
150.00 
840.00 


50.00 
50.00 
50.00 
50.00 


50.00 
50.00 
50.00 
50.00 
50.00 
50.00 


50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.G0 
50.00 
50.00 
50.00 


50.00 


25.00 


Salaries. 


County 
(Prospective). 


50.00 


250.00 
300.00 
300.00 
500.00 
50.00 


200.00 
100.00 
100.00 
300.00 
300.00 
300.00 
100.00 
250.00 
250.00 
100.00 


100.00 
40&.00 
350.00 
200.00 
100.00 
100.00 
100.00 
200.00 
100.00 
200.00 
100.00 
400.00 
200.00 
100.00 


50.00 
150.00 
100.00 

75.00 
100.00 
100.00 
100.00 
100.00 
100.00 

50.00 
100.00 


United 
States. 


000.00 
375.00 


200.00 
400.00 
150.00 
150.00 
100.00 

50.00 
150.00 
100.00 
100.00 
150.00 
150.00 
150.00 
100.00 
100.00 
150.00 
100.00 
100.00 

25.00 
250.00 
100.00 
100.00 
100.00 

50.00 

50.00 
100.00 

50.00 
150.00 

50.00 
150.00 
150.00 
200.00 


100.00 
100.00 

50.00 
100.00 
100.00 
100.00 
100.00 
100.00 

50.00 


$  4,065.00 


$   7,075.00  I  $   6,000.00 


Total. 


1,800.00 
750.00 
225.00 
150.00 
840.00 


500.00 
750.00 
500.00 
700.00 
150.00 
100.00 
400.00 
250.00 
250.00 
500.00 
500.00 
450.00 
250.00 
400.00 
450.00 
250.00 
150.00 
175.00 
700.00 
500.00 
350.00 
250.00 
200.00 
200.00 
350.00 
200.00 
400.00 
200.00 
600.00 
400.00 
350.00 


100.00 
250.00 
200.00 
150.00 
200.00 
200.00 
200.00 
200.00 
200.00 
100.00 
150.00 


$   17,140.00 
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appropriations  and  disbursements— girls*  demonstration  work.  1914-1915. 

Traveling  ezpenaea  of  State  agent  and  assistaDts S        1,500.00 

Canning  school  in  spring,  42  oounties  organised I  700.00 

Business  meeting  in  fall ' 

Enrollment  buttons !  200.00 

Stamps - - 40.00 

Office,  Fair  exhibit,  supplies,  and  incidental  expenses 1.000.00 

Expenses $       3,340.00 

Salaries  paid  from  State  appropriation 4,065.00 

i 

Total  amount  appropriated  by  State '  $       7,505.00 

Total  amount  appropriated  by  United  States  Department l 6.000.00 

Total  amount  appropriated  by  counties 7,075.00 

Grand  total S      20.580.00 
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REPORT  OF  THE  DIVISION  OF  AGRONOMY. 


Major  W.  A.  Graham, 

Commissioner  of  Agriculture, 

Dear  Sir  : — ^I  beg  to  submit  herewith  the  biennial  report  of  the  Agron- 
omist of  the  Department  for  the  period  ending  December  1,  1914. 

During  the  biennium,  by  the  consolidation  of  the  agronomic  work  of 
the  Department  of  Agriculture  and  of  the  Experiment  Station,  it  has 
been  made  possible  to  avoid  duplication  of  effort  in  this  branch  of  activ- 
ity of  the  Department  and  of  the  Station ;  and  with  the  same  expendi- 
ture of  money  and  of  time  of  the  workers,  it  has  been  possible  to  ac- 
complish more  than  could  have  been  accomplished  under  the  former  plan 
of  organization,  where  two  separate  divisions  were  maintained. 

Considerable  time  has  been  devoted  by  the  head  of  the  Division  in 
organizing  the  work  so  that  each  worker  would  have  a  specific  field.  It 
is  felt  now  that  the  Division  is  logically  organized,  and  its  work  is 
progressing  in  a  satisfactory  manner.  The  main  lines  of  effort  of  the 
Division  are  as  follows : 

(1)  Soil  chemistry. 

(2)  Soil  fertility. 

(3)  Soil  survey. 

(4)  Plant  breeding. 

(5)  Miscellaneous. 

SOIL  CHEMISTRY. 

For  many  years  it  has  been  felt  that  a  knowledge  of  the  amounts  of 
various  plant-food  constitueiits  of  soil  from  which  the  plant  must  draw 
its  nourishment,  coupled  with  information  with  reference  to  the  form  in 
which  these  constituents  are  held  in  the  soil,  would  be  of  the  highest  im- 
portance to  the  intelligent  cultivator  of  the  soil.  By  taking  this  infor- 
mation, with  that  afforded  by  carefully  conducted  field  tests,  much  light 
would  be  thrown  upon  the  problem  of  the  fertility  of  any  soil.  It  is 
along  these  lines  we  have  been  conducting  the  soil  investigations  in 
North  Carolina  for  several  years,  and  it  is  believed  that  much  progress 
has  been  made  in  solving  many  of  the  problems  connected  with  a  better 
agriculture  for  the  State.  It  should  ever  be  kept  in  mind  that  the  fer- 
tility of  our  soUs  is  the  basis  on  which  the  progress  of  our  people  is  to 
be  made,  for  when  our  soils  fail  to  produce  remunerative  crops,  then  it 
will  be  that  all  our  industries  will  suffer. 

During  the  past  two  years  a  goodly  number  of  chemical  and  mineral- 
ogical  analyses  of  different  soils  have  been  completed  and  tabulated  for 
the  piedmont  and  coastal  plain  sections  of  the  State.  All  the  samples  for 
these  analyses  were  carefully  taken  with  reference  to  soil  type  from  areas 
which  had  been  surveyed  and  mapped  by  the  soil  survey  parties.  A  bul- 
letin giving  the  results  of  some  of  the  mineralogical  examinations  of  the 
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soils  from  various  areas  of  the  different  sections  of  the  State  has  been 
prepared  and  published.  It  is  believed  that  the  matter  presented  in  this 
bulletin  is  not  only  of  considelrable  scientific  value,  but  will  be  of  im- 
mense practical  value  in  the  interpretation  of  the  field  results  secured 
with  different  crops  grown  experimentally  on  different  types  of  soil. 
Many  of  the  chemical  analyses  have  yet  remained  unpublished,  but  these 
have  been  brought  together  for  later  publication.  It  is  remarkable  how 
closely  the  field  results  obtained  from  the  experimental  farms  agree  with 
the  facts  brought  out  by  the  chemical  and  mineralogical  analyses  with 
reference  to  the  fertilizer  requirements  of  these  particular  soils.  The 
chemical  analyses  are  of  value  in  determining  the  total  amount  of  the 
various  elements  of  plant  food  which  the  soil  contains,  while  the  mineral- 
ogical analyses  supplementing  the  chemical  analyses  have  shown  to  a 
great  extent  the  forms  in  which  the  plant-food  constituents  are  com- 
bined, and  have  served  to  explain  field  results  that  would  be  very  dificult 
to  understand  had  not  the  latter  analyses  been  made.  The  soils  of  the 
mountain  and  piedmont  sections  of  the  State  are  as  a  rule  much  better 
supplied  with  potash  and  lime  than  are  those  occurring  in  the  coastal 
plain  section.  The  amount  of  phosphoric  acid  in  most  of  the  soils  of  the 
State  is  very  low  and  is  the  chief  limiting  factor  in  crop  production  on 
most  of  the  well  cultivated  land  of  the  piedmont  section,  particularly. 

SOIL  FERTIJLITT  INVESTIGATIONS. 

These  investigations  are  well  organized  and  are  progressing  in  a  very 
satisfactory  manner.  They  are  being  conducted  on  seventeen  distinct 
types  of  soil  in  different  parts  of  the  State  to  determine  the  chief  plant- 
food  deficiencies  of  each  of  these  types. 

In  the  mountain  section  the  studies  are  being  made  on  four  types  as 
follows : 

Porter's  clay  in  Transylvania  County; 

Toxaway  silty  loam  in  Cherokee  County ; 

Porter's  loam  in  Buncombe  County ; 

Toxaway  loam  in  Buncombe  County. 

The  experiments  on  the  Porter's  and  Toxaway  loams  are  located  on  the 
Buncombe  Test  Farm.  At  this  farm  there  are  ninety-six  plats  devoted 
chiefly  to  a  study  of  the  fertilizer  requirements  of  these  two  types  of 
soil  for  different  crops.  The  results  on  all  of  the  mountain  plats  have 
in  a  very  striking  manner  shown  marked  increases  from  applications  of 
phosphoric  acid  in  available  form.  Nitrogen,  in  some  cases,  has  been 
shown  to  be  a  limiting  plant-food  constituent  with  those  soils  that  are 
poorly  supplied  with  organic  matter.  Generally,  in  these  cases,  phos- 
phoric acid  is  second  in  importance.  Most  of  the  soils,  too,  have  shown 
some  benefit  from  the  use  of  lime,  especially  when  used  in  connection 
with  a  complete  fertilizer.  The  results  in  the  mountains  have  shown 
that  a  very  little  if  any  benefit  results  from  the  use  of  carriers  of  potash 
except  in  the  case  of  some  of  the  leguminous  crops,  such  as  red  clover. 
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In  the  piedmont  section  the  work  at  present  is  confined  to  a  study  of 
the  deficiencies  of  seven  of  the  leading  types  of  soil  occurring  in  that 
portion  of  the  State.    The  types  under  experimentation  are  as  follows : 

Cecil  clay  in  Mecklenburg  County; 

Iredell  loam  in  Mecklenburg  County; 

Cecil  sandy  loam  in  Gaston  County; 

Cecil  clay  loam  in  Iredell  County; 

Cabarrus  silt  loam  in  Union  County ; 

Durham  sandy  loam  in  Granville  County; 

Norfolk  coarse  sand  in  Kichmond  County. 

The  experiments  in  Iredell  County  are  located  on  the  Iredell  Test 
Farm.  At  this  farm  there  are  at  present  147  different  plats  devoted 
largely  to  a  study  of  the  plant-food  requirements  of  this  type  of  soil  for 
different  crops  grown  in  rotation  on  the  different  plats.  The  results  of 
the  experiments  for  the  piedmont  section  show  that  the  chief  limiting 
plant-food  constituent  in  plant  production  is  phosphoric  acid  and,  in 
some  cases,  nitrogen.  Of  course,  in  this  section,  as  for  the  mountains, 
where  red  clover  and  other  legumes  are  grown,  it  may  frequently  be 
found  beneficial  to  apply  potash. 

In  the  coastal  plain  section  the  work  has  thus  far  covered  a  study  of 
six  distinct  types  of  soil.  The  experimental  fields  are  located  on  the  fol- 
lowing soil  types  in  the  counties  indicated : 

Portsmouth  fine  sandy  loam  in  Beaufort  County; 

Portsmouth  silt  loam  in  Chowan  County; 

Norfolk  fine  sandy  loam  in  Edgecombe  County ; 

Norfolk  sandy  loam  in  Pasquotank  County ; 

Norfolk  sand  in  Pitt  County ; 

Muck  soil  in  Currituck  County. 

The  experiments  in  Edgecombe  County  are  located  at  the  Edgecombe 
Test  Farm,  and  in  all  include  155  different  fertilizer  plats.  Most  of  the 
plats  are  devoted  largely  to  a  determination  of  the  fertilizer  require- 
ments of  this  particular  type  of  soil.  At  this  farm,  as  well  as  at  all  of 
the  other  test  farms,  a  study  of  not  only  the  plant-food  deficiencies  of  the 
soil  is  being  made,  but  the  applications  to  the  plats  are  so  arranged  that 
a  determination  of  the  best  combinations  of  fertilizers  for  different  crops 
grown  on  the  particular  type  of  soil;  the  best  carriers  of  the  different 
plant-food  constituents  for  the  different  conditions  and  crops;  and  also 
the  best  methods  and  dates  to  apply  the  fertilizer  to  the  different  crops. 

The  results  secured,  not  only  at  the  Test  Farm  in  Edgecombe  County, 
but  also  at  the  outlying  farms  of  the  coastal  plain,  have  generally  shown 
that  the  chief  requirement  at  present  for  the  largest  and  most  profitable 
yield  of  the  general  crops,  other  than  the  legumes,  is  nitrogen.  Even 
with  the  Portsmouth  fine  sandy  loam  type  of  soil,  where  the  amount  of 
organic  matter  is  large  and  where  we  would  expect  an  almost  unlimited 
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supply  of  available  nitrogen  to  be  present,  it  has  been  found  that  nitro- 
gen for  the  time  being  seems  to  be  the  limiting  factor  in  profitable  crop 
production.  In  the  case  of  the  Portsmouth  silt  loam  it  has  been  found, 
however,  that  applications  of  phosphoric  acid  in  available  form  have 
given  much  better  financial  returns  than  did  applications  of  nitrogen. 

At  each  of  the  Granville  and  Rockingham  Test  Farms  there  are  thirtv- 
six  fertilizer  plats  devoted  largely  to  a  study  of  the  fertilizer  require- 
ments of  tobacco  when  grown  on  the  soils  of  these  farms.  These  are  the 
chief  soil  types  for  tobacco  culture  in  the  State.  Some  attention  is  also 
being  given  to  a  study  of  different  carriers  of  plant  food,  as  well  as  of 
the  best  methods  of  applying  the  fertilizer  to  the  tobacco  in  order  to  se- 
cure not  only  the  highest  yield,  but  product  of  the  highest  grade.  A 
study  is  being  made  of  rotations  with  the  idea  of  working  out  those  best 
suited  for  maintaining  tobacco  soils  in  a  productive  state.  In  connec- 
tion with  the  fertilizer  experiments  at  all  the  farms,  attention  is  also 
being  given  to  arranging  practical  rotations  for  the  chief  crops  of  the 
various  sections. 

At  the  Pender  Farm  in  the  spring  of  1914  twelve  plats  were  laid  out 
to  study  the  fertilizer  requirements  of  muscadine  grapes  with  and  with- 
out the  growth  of  cowpeas  among  the  vines.  These  experiments  are  con- 
ducted in  cooperation  with  the  United  States  Department  of  Agriculture 
and  the  Division  of  Horticulture  of  this  Department.  One  of  the  plats 
in  the  series  is  treated  with  a  mulch  of  leaves  and  grass  without  fertili- 
zation, to  study  the  relative  eflfect  of  this  treatment  as  compared  with 
the  other  plats  receiving  different  combinations  of  commercial  fertilizers. 

SOIL   SUEVEY. 

The  soil  survey  has  been  conducted  in  cooperation  with  the  Bureau  of 
Soils,  United  States  Department  of  Agriculture,  along  the  same  general 
lines  as  reported  in  previous  years.  Two  parties  have  been  in  the  field 
most  of  the  time  and  three  part  of  jthe  time.  At  present  there  are  avail- 
able good  maps  of  Ashe,  Bladen,  Buncombe,  Cabarrus,  Caswell,  Chowan, 
Craven,  Duplin,  Edgecombe,  Forsyth,  Gaston,  Granville,  Henderson, 
Johnston,  Mecklenburg,  Mitchell,  New  Hanover,  Pasquotank,  Pender, 
Perquimans,  Pitt,  Randolph,  Richmond,  Robeson,  Scotland,  and  Tran- 
sylvania counties. 

A  plan  has  been  agreed  upon  with  the  Bureau  of  Soils  by  which  the 
work  will  be  continued  in  this  State  in  a  systematic  way.  The  work  is 
being  pushed  as  aggressively  as  funds  will  permit.  Since  the  last 
biennial  report  the  Randolph,  Forsyth,  Bladen,  Wake,  Union,  Rowan, 
and  Lincoln  county  areas  have  been  finished.  Work  in  Wayne  is  well 
under  way,  and  early  in  the  next  fiscal  year  a  party  is  to  be  sent  to 
Columbus  County  to  survey  and  map  that  area. 
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PLANT    BREEDING. 


Ouring  the  past  two  years  the  work  in  plant  breeding  has  been  con- 
fined largely  to  a  study  of  corn,  cotton,  wheat,  oats,  cowpeas,  soy  beans, 
and  rye.    For  some  time  a  study  has  been  made  of  varieties  of  corn  best 
adapted  to  diflferent  portions  of  the  State.     It  is  felt  that  systematic 
breeding  work  should  be  based,  with  this  crop  as  with  others,  upon  the 
selection  for  starting  of  the  work  of  seed  of  the  varieties  that  have 
shown  up  as  best  yielders  in  the  variety  tests.     It  has  been  found  as  a 
result  of  the  past  four  or  five  years  tests  on  the  different  farms  that  cer- 
tain  varieties  have  demonstrated  their  superior  value  when  grown  in 
comparison  with  other  varieties.     The  best  yielders  have  been  found  to 
be:    at  the  Edgecombe  Farm,  Biggs'  Seven-ear,  Weekley's  Improved, 
Cocke's  Prolific,  Goodman's  Prolific,  and  Hickory  King;  at  the  Iredell 
Farm,  "Weekley^s  Improved,  Southern  Beauty,  Parker's  Prolific,  and 
Biggs'  Seven-ear;  and  at  the  Buncombe  Farm,  Biggs'  Seven-ear,  South- 
em  Beauty,  Cocke's  Prolific,  Hickory  King,  and  Weekley's  Improved. 
The  work  with  cotton  has  been  largely  to  determine  the  relative  value 
of  the  varieties  under  test  for  the  different  sections,  and  at  the  same 
time  make  field  selections  from  the  superior  yielders  for  breeding  work. 
As  a  result  of  tests  of  a  good  many  varieties  during  the  past  ten  to 
twelve  years,  it  has  been  found  that  for  the  soil  of  the  Edgecombe  Farm, 
Shine's  Early  Prolific,  Brown's  No.  1,  Russell's  Big  Boll,  Sugar  Loaf, 
Cook's  Improved,  and  King's  Improved  have  shown  to  be  the  most  pro- 
ductive varieties.     At  the  Iredell  Farm  the  best  and  most  profitable 
yielders  are  King's  Improved,  Shine's  Early  Prolific,  Cook's  Improved, 
Russell's  Big  Boll,  Brown's  No.  1,  and  Sugar  Loaf,  in  about  the  order 
given.     Of  the  special  selections  that  have  been  made  in  the  field,  it  is 
proposed  to  make  a  thorough  test  of  these  to  determine  their  relative 
value  as  yielders  as  well  as  study  in  a  detailed  w^ay  the  quality  of  the 
lint  and  other  characters  of  all  selections. 

Considerable  work  with  varieties  of  oats,  wheat,  and  rye  at  the  Bun- 
combe and  Iredell  farms  has  been  conducted.  In  this  it  has  been  found 
that  of  the  wheat  for  both  the  mountain  and  piedmont  soils.  Leap's 
Prolific,  Fulcaster  and  Poole's  are  as  prolific  varieties  as  has  been  yet 
found  of  the  established  varieties.  With  the  oats,  Appier,  Red  Rust 
Proof,  for  fall  sowing,  and  Burt  for  spring  sowing  are  probably  as  suit- 
able varieties  as  any  on  the  market.  Abruzzi  rye  has  given  very  encour- 
aging results  in  the  way  of  yield,  date  of  maturity,  and  the  amount  of 
grazing  afforded  during  the  winter  and  early  spring.  At  the  Buncombe 
Farm  there  were  put  out  this  fall  seed  from  200  head  selections  of  wheat 
and  rye  and  68  small  plats  to  increase  work  with  wheat  and  18  with 
oats ;  and  at  the  Iredell  Farm  250  head  selections  of  wheat  and  rye  and 
72  plats  to  increase  work  with  wheat  and  52  to  oats. 

At  the  Iredell,  Edgecombe,  and  Buncombe  farms  a  series  of  plats 
have  been  started  to  determine  the  valuie  of  different  methods  of  seeding 
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upon  yield.  A  study  is  also  being  made  of  the  effect  of  rate  of  seeding 
upon  results  produced  by  each  of  the  methods  of  seeding  the  grain.  At 
the  Iredell  Farm  there  are  six  plats  devoted  to  a  study  of  the  effect  of 
varying  dates  of  seeding  upon  the  yield  of  wheat.  With  cowpeas  and 
soy  beans,  work  is  being  conducted  at  the  Edgecombe,  Iredell,  and  Bun- 
combe farms.  It  was  found  in  tests  conducted  during  1913  on  wilt- 
infected  soil  that  the  Monetto,  Brabham,  and  Iron  varieties  of  cowpeas 
were  practically  free  from  the  disease,  while  Whippoorwill,  New  Era, 
and  Groit  showed  but  little  infection  of  the  disease.  Such  varieties  as 
Clay,  Wonderful,  Taylor,  Galavant,  and  Red  Ripper  showed  5  to  20 
per  cent  of  the  plants  destroyed  when  grown  under  the  same  conditions 
as  the  immune  varieties  mentioned  above. 

During  the  fall  of  1913  some  cooperative  cotton  breeding  work  was 
started  at  Aberdeen  with  one  of  the  progressive  fanners  of  that  locality. 
In  this  work  an  effort  is  being  made  to  produce  a  high  yielding  type  of 
long  staple  cotton  suitable  for  growth  on  the  sandy  soils  of  that  section. 
In  the  fall  of  1913  fifty  plants  were  selected  from  a  general  crop  of 
Webber  cotton.  The  seed  of  each  of  these  plants  was  grown  during  the 
past  summer  in  separate  rows  and  further  selections  were  made  during 
this  fall.  One  of  the  selected  strains  gives  particular  promise  of  value 
on  account  of  its  earliness,  productivity,  and  uniformity  of  staple.  It 
is  hoped  to  extend  this  work  to  other  portions  of  the  State  as  rapidly 
as  possible. 

MISCELLANEOUS. 

A  large  number  of  individual  grasses  and  grass  mixtures  have  been 
seeded  at  the  different  test  farms.  These  have  been  put  out  to  study  the 
relative  value  of  each  for  pasturage  and  for  hay  when  grown  under  the 
various  soil  and  climatic  conditions  as  represented  by  the  different 
farms.  In  all,  there  are  more  than  200  different  plats  in  this  work. 
On  the  test  farms  there  are  also  in  operation  many  culture  and  tillage 
experiments  with  the  leading  crops  of  the  various  sections. 

C.  B.  Williams, 

Agronomist, 
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REPORT  OF  DIVISION  OF  MARKETS. 


Majob  W.  a.  Graham, 

Commissioner  of  Agriculture, 

North  Carolina  Department  of  Agriculture, 
Sir  : — In  accordance  with  your  request,  I  submit  the  following  report 
of  the  work  of  the  Division  of  Markets,  beginning  September  21,  1913, 
the  date  when  this  office  was  first  started. 

MARKETING    SWEET    POTATOES. 

This  State  leads  all  others  in  the  value  of  the  sweet  potatoes  it  pro- 
duces. The  greatest  concentration  in  production  occurs  in  Currituck, 
Pamlico,  Carteret,  and  Catawba  counties.  Early  sweet  potatoes  and 
Irish  potatoes  are  the  only  money  crops  in  the  southern  portion  of  the 
Currituck  peninsula.  We  listed  about  1,600  acres  of  sweet  potatoes  and 
1,360  of  Irish  potatoes  in  a  narrow  strip  of  about  20  miles.  Many  of 
the  growers  are  interested  in  organization,  but  a  provision  for  tele- 
graphic service  and  the  development  of  better  railroad  connections  will 
be  needed  before  organization  will  be  feasible.  Under  present  condi- 
tions produce  dealers  in  the  West  find  it  necessary  to  buy  of  other 
dealers  in  Baltimore  and  in  other  cities,  as  they  cannot  rely  upon  the 
growers  to  ship  in  the  amount  and  at  the  time  needed.  Currituck 
growers  obtained  as  high  as  $5.50  a  barrel  gross  and  $4.61  net  for  sweet 
potatoes  on  July  20,  1914,  and  as  low  as  $2.50  a  barrel  gross  and  $1.85 
a  barrel  net  on  July  30.  During  the  coming  season  we  hope  to  secure 
favorable  terms  from  a  distributing  agency  to  contract  to  take  the  crop 
of  those  growers  who  will  organize  to  maintain  a  good  standard  of 
grades. 

The  growers  of  late  sweet  potatoes  in  Pamlico  County  obtain  good 
prices  for  their  potatoes,  but  those  in  Carteret  are  backward  in  their 
methods  of  marketing.  As  soon  as  the  necessary  help  is  provided  the 
markets  should  be  watched  for  these  growers,  the  cost  of  distribution 
reduced,  and  the  price  increased  to  the  producer.  In  19 13' these  growers 
received  for  their  late  sweet  potatoes  from  40  to  70  cents  a  bushel. 

THE    MARKETING   OF    NORTH    CAROLINA    BUTTER. 

The  creameries  outdid  all  expectations  this  year,  producing  by  the 
end  of  the  summer  150,000  pounds  a  month  and  piling  up  a  consider- 
able surplus.    Production  outstripped  the  marketing  facilities. 

This  office  sent  out  a  letter  of  inquiry  to  the  Southern  trade  to  find 
out  the  storage  facilities  of  each  community,  per  cent  of  butter  pur- 
chased in  tubs,  in  prints  of  1  and  of  i/4  pounds,  etc.  According  to  the 
replies,  the  jobbers  in  all  the  large  cities  of  Alabama,  Florida,  and 
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Georgia  are  obtaining  no  butter  and  eggs  from  within  their  own  States, 
and  are  receiving  100  per  cent  of  these  products  from  the  North  and 
West.  It  is  evident  that  we  have  a  great  market  at  our  door.  Our 
capacity  for  production  of  butter  and  eggs  only  awaits  going  after  these 
markets. 

MARKETING   APPLES. 

In  an  inquiry  which  we  sent  out  to  produce  dealers,  both  N"orth  and 
South,  relative  to  the  place  of  origin  of  their  early  Irish  potatoes,  late 
Irish  potatoes,  sweet  potatoes,  cantaloupes,  melons,  late  cabbages,  and 
apples,  it  was  found  that  the  States  to  the  south  of  us  buy  their  box 
apples  from  the  Pacific  coast  States  and  their  barrel  apples  mainly  from 
Virginia  and  New  York.  Rarely  a  produce  dealer  mentions  North 
Carolina.  Here  again  there  is  great  opportunity  for  expansion  if  we 
will  go  after  these  markets.  A  letter  was  also  sent  to  Southern  produce 
dealers  to  ascertain  the  storage  capacity  available  for  apples  in  each 
city,  the  storage  charges,  the  varieties  and  pack  preferred.  The  replies 
were  summarized  and  sent  to  the  growers.  From  the  growers'  end  "we 
are  determining  the  proportion  of  apples  which  different  orchards  put 
in  different  grades,  the  prices  received  for  these  grades,  the  differences 
in  price  due  to  spraying  or  lack  of  spraying,  and  net  price  to  grower — 
that  is,  gross  price  paid  by  the  jobbers,  minus  freight  and  brokerage 
charges.  The  prices  which  our  growers  are  receiving  range  from  $3.25 
gross  per  barrel  for  Virginia  Beauties,  Grade  No.  1,  and  $2.92  net  to 
$2.50  per  barrel  for  Winesaps. 

Our  competitors,  the  Virginia  Fruit  Growers'  Organization,  will 
handle  300,000  bushels  of  apples  this  season.  Of  this  amount,  about 
3  per  cent  will  be  sold  in  boxes,  a  very  small  per  cent  in  bulk,  and  the 
rest  in  barrels.  The  organization  does  not  handle  unsprayed  fruit  at  all. 
It  cannot  do  this,  says  the  manager,  and  keep  up  its  reputation.  Thus 
far  there  have  been  100  cars  of  apples  exported  to  Liverpool,  which  sold 
from  $2.40  to  $2.60  net.  Very  few  are  being  exported  now  on  account 
of  the  extremely  low  prices.  An  effort  is  being  made  to  place  a  large 
proportion  of  the  apples  on  the  market  as  soon  as  they  are  picked;  the 
rest  are  being  stored,  principally  in  Cincinnati,  Birmingham,  Mobile, 
Eichmond,  and  Atlanta.  Something  like  1,500  barrels  will  be  stored  in 
Charleston,  W.  Va.,  by  the  organization.  The  president  already  has  800 
barrels  stored  in  Wilmington,  this  State.  The  leading  varieties  are 
Torks,  Winesaps,  and  a  small  proportion  of  Ben  Davis.  Yorks  are  used 
for  the  export  trade. 

The  Virginia  organization  itself  has  a  foreign  representative  to  look 
after  the  export  trade.  It  also  keeps  two  men  on  the  road  drumming  up 
trade  in  this  country.  We  are  sending  one  man  out  this  year  to  find 
markets.  As  soon  as  local  associations  are  formed  in  Waynesville  and 
Mount  Airy,  as  well  as  in  North  Wilkesboro,  these  organizations  would 
be  able  to  look  after  finding  their  own  markets.    Until  then  we  will  need 
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to  get  prices  for  small  and  large  growers  to  encourage  proper  methods 
of  spraying,  packing,  and  marketing,  and  to  foster  the  growth  of  the 
industry  generally. 

RECOMMENDED   LISTS    OF   DEALERS    OF   FARM   PRODUCTS. 

About  2,000  dealers  in  fruits,  vegetables,  butter,  eggs,  grain,  peanuts, 
and  cotton  were  listed.  The  territory  covered  included  States  east  of 
Indiana  and  north  of  Kentucky,  the  South  Atlantic  coast  and  gulf 
States.  This  list,  together  with  the  names  of  the  products  which  each 
concern  handles,  was  published  in  the  June  Market  Bulletin.  In  addi- 
tion to  this  general  list,  this  office  has  published  special  recommended 
lists  of  dealers  in  potatoes,  cantaloupes,  melons,  cabbages,  apples,  butter, 
and  eggs. 

THE   GRADING,   WAREHOUSING,   AND   FINANCING   OF   COTTON. 

The  first  extended  cotton  warehouse  and  cotton  financing  investiga- 
tion was  started  by  this  office  in  cooperation  with  the  Ofiice  of  Markets 
of  the  United  States  Department  of  Agriculture.  After  these  investiga- 
tions in  this  State  were  finished,  the  Office  of  Markets  took  up  the  same 
work  in  Georgia.  The  Office  of  Markets  furnished  us  a  specialist  in 
cotton  marketing.  This  office  suggested  the  lines  of  finance  investiga- 
tion which  were  pursued  in  this  State  and  Georgia.  The  data  of  these 
negotiations  were  used  to  make  an  analysis  of  our  warehouse  and  finan- 
cial situation  relative  to  the  emergency  in  disposing  of  this  year's  cotton 
crop.  Supplementary  investigations  were  made  which  showed  that  the 
farmers  and  townspeople  were  responding  to  the  demands  of  the  crisis 
for  more  cotton  warehouse  space  brought  about  by  the  war.  The  amount 
of  warehouse  space  available  for  the  use  of  farmers  increased  from  a 
capacity  of  88,875  bales  to  223,860  bales,  exclusive  of  private  and  mill 
storage.  The  mills,  who  generally  store  only  for  themselves,  reported  an 
additional  space  of  46,100  bales  capacity  available  for  the  use  of 
farmers. 

In  the  matter  of  credit  the  situation  is  different.  The  total  possible 
emergency  currency  which  might  be  available  above  that  already  in  cir- 
culation is  only  $7,391,586.  Only  $5,633,912  of  this  could  be  based  upon 
warehouse  receipts.  If  $25  on  each  bale  were  loaned  for  50  per  cent  of 
the  crop  the  emergency  currency  would  only  be  half  enough.  One  hun- 
dred and  nineteen  State  banks  have  reported  that  the  present  conditions 
and  the  present  National  legislation  is  not  such  that  banks  can  lend 
farmers  sufficient  funds  to  enable  them  to  hold  the  crop.  Still  it  is  evi- 
dent from  these  same  reports  that  the  farmers,  with  a  very  few  excep- 
tions, are  holding  their  cotton.  The  question  is,  How  are  they  doing  it  ? 
Many  banks  state  that  they  are  having  all  they  can  do  to  carry  old  loans. 
No  new  loans  can  be  granted,  as  borrowers  are  not  paying  their  debts. 
The  farmers  are  not  paying  the  supply  merchants  and  the  supply  mer- 
chants are  not  paying  the  banks.    It  is  the  supply  merchant,  in  the  first 
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instance,  who  is  carrying  the  fanner.  The  jobbers,  the  fertilizer  com- 
panies, the  manufacturers,  and  finally  the  local  and  out  of  State  banks 
are  carrying  the  supply  merchants. 

It  is  evident  if  the  farmers  do  not  sell  their  cotton  this  system  of 
credit  will  have  to  continue.  To  cash  in  would  force  merchants  in  the 
South  to  the  wall.  Gradual  liquidation  of  accounts  will  permit  the  pay- 
ment of  a  larger  portion  of  each  obligation.  To  force  immediate  liquida- 
tion would  force  the  price  of  cotton  down  and  proportionately  decrease 
the  debt-paying  power  of  farmer  and  merchant  alike. 

The  policy  recommended  by  some  banks  of  making  a  legal  provision 
for  pooling  our  farm  real  estate  security  as  a  basis  for  obtaining  money 
should  be  seriously  considered. 

Farmers  should  become  depositors  of  banks  in  prosperous  years,  so 
that  they  may  become  borrowers,  if  need  be,  in  hard  times  like  the 
present.  Bankers  usually  look  after  their  customers,  even  when  they 
have  not  the  funds  to  provide  for  others.  One  banker  in  a  tobacco 
county  is  able  to  lend  his  surplus  funds  to  cotton  farmers  in  another 
county  because  the  growers  were  depositing  their  tobacco  money  and  not 
hoarding  it  at  home. 

Now  for  the  first  time  the  Government  has  undertaken  to  show  the 
cotton  growers  of  a  county  the  value  of  knowing  their  grades  before  sell- 
ing. Ginners  with  a  ginning  output  of  30,000  bales  agreed  to  go  to  the 
trouble  of  furnishing  us  samples  of  each  bale  of  cotton.  From  these 
samples  the  grade  is  determined  and  indicated  on  a  card  with  the  same 
number  as  that  on  the  bale  of  cotton.  This  card  is  sent  to  the  producer 
of  the  cotton.  The  farmer  is  charged  nothing  for  this  service.  He  is 
only  required  to  furnish  us  with  the  prices  at  which  he  sells  his  cotton, 
that  we  may  know  the  value  of  the  work  to  him.  The  cotton  grading 
work  is  made  possible  by  the  cooperation  of  the  Ofiice  of  Markets,  United 
States  Department  of  Agriculture,  the  ginners  and  farmers  of  Edge- 
combe County,  the  Division  of  Agronomy,  and  the  Division  of  Markets. 
It  is  said  that  Edgecombe  County  never  knew  good  middling  cotton 
before  this  year.  On  the  basis  of  these  grades  it  has  been  found  possible 
to  sell  cotton  on  different  markets  at  an  increase  in  price.  At  the  same 
time  samples  of  cotton  are  being  taken  from  Fayetteville,  Scotland 
Neck,  and  Spring  Hope,  in  order  to  determine  the  price  received  for  the 
same  grades  of  cotton  on  the  same  dates  when  farmers  are  not  furnished 
the  grade  of  their  cotton.  Twenty-five  hundred  and  ten  bales  of  cotton 
were  graded  for  the  farmers  of  Edgecombe  County  up  to  October  31. 

Samples  of  cotton  in  the  seed  are  also  furnished  by  the  ginners  from 
each  picking  of  each  farmer.  The  Division  of  Agronomy  is  to  determine 
the  tensile  strength  and  the  length  of  fiber  of  the  cotton  grown  in  the 
county.  Better  selection  of  varieties  and  standardization  of  types  suited 
to  the  soil  will  facilitate  the  development  of  an  organization  for  grading 
and  selling  cotton. 
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cotton  and  cotton-seed  prices  in  the  markets  of  north  carolina. 

In  accordance  with  a  decision  of  the  Marketing  Committee  of  the 

Department,  this  office  has  been  securing  reports  of  prices  of  cotton  and 

cotton  seed  from  the  leading  markets  of  the  State.     We  obtain  these 

reports  from  fifty  towns  and  send  them  out  weekly  to  the  daily  and 

county  newspapers  of  the  State,  also  to  county  demonstration  agents, 

county  secretaries  of  the  Farmers'  Union,  and  to  others  who  apply  for 

them.  Eespectfully  submitted,  ,^  -on 

^  "^  '  William  K.  Camp, 

Chief,  Division  of  Markets. 

West  Raleigh,  November  16, 1914. 
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FINANCIAL  STATEMENT. 


DECEMBER  1,  1912,  TO  NOVEMBER  30,  1914. 

Balance  on  hand  December  1,  1912__ $    3,700.22 

Receipts  December  1,  1912,  to  November  30,  1913.-_ 251,402.96 

Receipts  December  1,  1913,  to  November  30,  1914 _..  258,703.58 

$513,806.76 
Disbursements : 

December  1,  1912,  to  November  30,  1913— _ |I244,180.27 

December  1,  1913,  to  November  30,  1914 _ 273,057.87 

$517,238.14 

Outstanding  warrants  December  1,   1914 __ $  11,939.05 

Deficit  December   1,   1914— _ _ 3,431.38 

Balance  In  Treasury  December  1,  1914_-_ $    8.507.67 

Drainage    advances   due $    3,855.59 


SUMMARY  OF  DISBURSEMENTS  FOR  LAST  TWO  FISCAL  YEARS  ENDING 
DECEMBER  1.  1913.  AND  DECEMBER  1.  1914. 


Distribution. 


1913. 


1914. 


Total. 


ExBCUTivE  Office: 

Salariee - 

Board  and  committee  meetings 

Inspection 

Tags - -. 

Postage,  stationery,  telephone,  etc 

Freight,  express,  and  drayage 

Incidentals 

Heat,  light,  and  water 

Library  and  subscriptions 

Furniture  and  fixtures 

Traveling  expenses 

Building  and  repairs _ 

Building  and  repairs  (special) 

Contingent 

Publications 

Fairs  and  exhibits 

State  Fair  exhibits 

Immigration 

College  notes 

Agricultural  and  Mechanical  College  (building). 

Advances  to  drainage  districts _. 

Boys'  Corn  Clubs 

Boys'  Corn  Club  buttons _ 

Better  babies  exhibit 

Rural  agricultural  libraries 

Panama  Exposition  exhibit 

Building  offices 

Buncombe  Test  Farm 


9.830.00 

2.296.50 

10.017.42 

5.001.40 

946.15 

14.07 

41.25 

1.098.59 

49.25 

72.03 

278.06 

132.91 

507.33 

1.121.88 

10.804.82 

4,330.95 

640.19 

134.00 

20.600.00 


378.29 
500.00 


82.00 


9,557.50 

2,495.76 

10,408.19 

4.493.68 

1,213.61 

91.03 

161.43 

1.828.82 

42.00 

180.28 

407.75 

234.53 


115.50 

11.949.85 

2.901.42 

471.63 

309.60 


12,500.00 


500.00 
75.00 


4.849.40 


300.00 
1.468.17 
2,986.41 
4.441.38 


19.387.50 

4.792.26 

20.425.61 

9.495.08 

2.159.76 

105.10 

202.68 

2.927.41 

91.25 

252.31 

685.81 

367.44 

507.38 

1,237.38 

22.754.67 

7,232.37 

1,111.82 

443.66 

20,500.00 

12.500.00 

378.29 

1.000.00 

75.00 

82.00 

300.00 

1.468.17 

2.986.41 

9.290.78 
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DlSTRXBITTZON. 


EzxcuTivB  OwncK—corUintud, 

Pender  Test  Farm , 

Edseoombe  Test  Farm 

Iiedell  Test  Farm 

Waahington  Teat  Farm 

Granville  Farm  notes , 

Granville  Farm  expenses 

Transylvania  Test  Farm 

Analytical  Division: 

Salaries 

Apparatus  and  reagents 

Soil  work , 

Travel 

Books  and  periodicals _ 

Stamps  and  stationery , 

Telegrams,  freight,  express,  and  incidentals 

Furniture  and  repairs 

•  Rural  survey 

Fair  exhibit 

Fabmebs'  Inbtitctes: 

Salaries 

Expenses,  etc 

Multioraph: 

Salaries 

Expenses 

Museum: 

Salaries 

Rearrangement  (special) 

Maintenance  and  improvement 

Pure  Food  and  On-  Division: 

Salaries 

Expenses. 

Ektomolooy,  Division  op: 

Salaries 

Special  collections 

Field  inspection. 

Office  and  laboratory 

HOBTICULTUBE,  DIVISION  OF: 

Salaries 

Equipment 

Travel  and  orchard  demonstration 

Vetbbinabt  Divibion: 

Salaries 

Sanitary  work  and  travel 

Hog  serum 

Quarantine 

Botany  and  Aobonomy: 

Salaries 

Botany  exi>ense9— December,  1912-June,  1913 

Agronomy  expenses — December,  1912-June.  1913.. 

Botany  and  agronomy^June- December,  1913 

Help,  seed  work 

Aobonomy: 

Salaries 


1913. 


7,602.1ft 
6,308.91 
8,982.76 
883.30 
6,271.66 
6,261.71 
1,340.64 

21,083.10 

2,959.37 

4,415.35 

736.42 

152.74 

400.00 

538.19 

92.09 

500.00 


1914. 


3.896.66 
9,954.31 


4,520.00 


997.45 

4,450.00 
999.50 

5,150.00 
167.10 

1.535.00 
401.70 

6.430.00 

553.86 

1.454.60 

4.254.98 
1.816.67 
9.158.96 
8.252.06 

5.415.98 
497.72 
516.01 

1.187.36 


Tobacco  Expbbiments: 

Salary 

Expenses. 


300.00 
1.994.51 


6.065.16 
7,196.72 
6.234.15 
6,987.25 


9.227.70 
1,356.42 

22.090.00 
2,707.03 
5,994.21 
794.87 
200.97 
492.81 
587.67 
264.33 
500.00 
207.96 

4,641.65 
8,362.06 

250.50 
451.53 

4,750.00 
241.49 
987.96 

3,917.76 
1,374.26 

4,950.00 

59.55 

2.090.76 

097.42 

6.290.00 

092.46 

1,695.02 

5,162.20 
2,790.12 
11,479.47 
12,606.60 

4.898.31 


3,940.65 
150.00 

3.800.00 
1,400.46 

300.00 
1.352.74 


Total. 


13,667.32 
13.505.33 
15.216.91 
7,870.55 
6,271.66 
15,489.41 
2,697.06 

43,173.10 
5,666.40 
10,409.56 
1,531.29 

353.71 

892.81 
1.125.86 

356.42 
1,000.00 

207.96 

8,538.31 
18,316.37 

250.50 
451.53 

9.270.00 

241.49 

1.985.41 

8,367.76 
2,373.76 

10,100.00 

226.65 

3,625.76 

1,099.12 

12.720.00 
1.246.32 
3,149.62 

9.417.18 
4.606.79 
20.638.43 
20.858.68 

10.314.29 

497.72 

516.01 

5.128.01 

150.00 

3,800.00 
1,400.46 

600.00 
3.347.25 
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DiBTRIBtrnON. 


1913. 


1914. 


TOTAl^ 


Drain AGB  Work: 

Salary _ 

Exi>enjae0 

Animal  Industry  Division: 

Salaries 

Expenses 

Cooperative  Demonstration: 

Expenses 

Girls'  Demonstration  Work: 

Expenses 

Co5perativb  Marketing: 

Salaries 

Exi>enses 


Totals.. 


600.00 
611.10 

5,681.76 
7,367.98 

12.574.02 

1.000.00 


296.37 


I      1,800.00 
856.90 

7.060.00 
13,103.89 

10.254.22 

6.556.37 

500.00 
4.062.73 


I  244.180.27 


$  273.057.87 


1.900.00 
l.4«8.00 

12.731.76 
30.461.87 

22.828.24 

7.556.37 

500.00 
4.350.10 


I    517.238.14 
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LETTER  OF  TRANSMITTAL 

Sib: — I  have  the  honor  to  submit  herewith  a  manuscript  on  Corn 
Culture  in  North  Carolina.  This  is  a  short  general  treatise  on  the  sub- 
ject of  com  culture  in  the  State  and  includes  the  variety  test  work  done 
by  the  Agronomy  Division  of  this  Department  during  1911.  This  is 
intended  as  a  companion  bulletin  to  "Cotton  Culture  in  North  Carolina," 
both  of  which  were  formerly  combined  and  issued  under  one  cover.  I 
recommend  the  publication  of  this  manuscript  as  a  supplement  to  the 
June  Bulletin  of  this  Department.  Respectfully, 

J.  L.  BUBQESS, 

Agronomist. 
Hon.  W.  a.  Graham, 

Commissioner  of  AgricuHv/re, 

Raleigh,  N,  C. 
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CORN  CULTURE  IN  NORTH  CAROLINA. 


CORN  801 L8  OF  THE  STATE. 

Perhaps  every  farmer  who  has  a  field  or  a  farm  rich  in  organic  and 
mineral  matter,  and  not  subject  to  overflow  or  too  retentive  of  moisture, 
feels  that  he  has  a  good  corn  soil,  and  so  he  has.  It  has  been  aptly  and 
wisely  said  that  when  it  comes  to  growing  com  there  is  "more  in  the 
man  than  there  is  in  the  land." 

Nevertheless,  there  is  not  an  experienced  farmer  in  the  State  who  does 
not  have  his  choice  of  soils  for  com  production.  While  any  good 
farmer  can  grow  a  fair  crop  of  com,  even  on  the  sandhill  region  of  the 
State,  still,  with  the  same  effort,  the  same  farmer  can  grow  a  much  larger 
crop  of  com  on  the  Toxaway  loam,  the  Cecil  clay,  the  Norfolk  fine* 
sandy  loam,  the  Portsmouth  fine  sandy  loam,  or  the  black  lands  of  Hyde 
and  Beaufort  counties. 

THE  BLACK  LANDS. 

There  are  no  better  com  soils  in  the  United  States  than  are  the  black 
fine  sandy  loam,  muck,  and  peaty  soils  of  Hyde,  Beaufort,  Washington, 
and  other  of  the  coast  counties.  These  deep,  black,  peaty  lands  have 
been  for  thousands  of  years  in  process  of  formation  from  the  inter- 
mingling of  decaying  vegetable  matter  with  the  fertile  leachings  brought 
down  by  the  streams  from  the  more  elevated  areas  of  the  State.  Not 
only  so,  but  in  the  prehistoric  lagoonal  areas,  that  now  underlie  these 
peaty  lands,  swarmed  myriads  of  fishes  and  Crustacea  that  left  their 
remains  in  the  form  of  marl  beds  which  now  furnish  lime  for  various 
agricultural  purposes  throughout  this  section.  Thousands  of  acres  of 
these  black  soils  are  already  under  cultivation  and  large  drainage  enter- 
prises are  yearly  opening  up  thousands  of  additional  acres  for  the  grow- 
ing of  com,  soja  beans,  potatoes,  etc.  Here  we  have  the  highest  average 
corn  yield  in  the  State,  which  has  made  this  section  famous  for  its  corn 
crop. 

THE  GRAY  SOILS. 

Organic  matter  and  well-drained  land  are  prime  requisites  to  success- 
ful com  growing  in  North  Carolina.  As  we  proceed  westward  from 
the  eastern  counties  we  find  the  soils  growing  more  sandy  and  lighter 
in  color,  due  to  the  evident  lack  of  vegetable  matter. 

But  one  will  be  surprised  to  see  the  large  crops  of  corn  grown  on  this 
relatively  poor  soil  by  the  liberal  use  of  cowpeas,  crimson  clover,  vetch, 
soja  beans,  etc.,  plowed  under  as  green  manure,  supplemented  by  a 
limited  amount  of  commercial  fertilizer.  The  former  furnishes  needed 
organic  matter  which  in  itself  supplies  nitrogen  and  renders  available 
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quantities  of  otherwise  inert  mineral  plant  foods  inherent  in  the  soil 
itself.  The  latter  adds  plant  food  and  corrects  certain  deleterious  soil 
conditions. 

Practically  the  whole  of  the  coastal  plain  lying  between  the  eastern 
black-land  district  and  the  lower  piedmont  section  is  covered  by  the  gray 
sandy  soils.  Eobeson  County  produces  more  com  than  any  other  county 
in  the  State^  and  it  is  composed  almost  entirely  of  the  gray  sandy  loam 
lands.  The  leading  corn-soil  types  found  in  this  section  are  the  Norfolk 
fine  sandy  loam^  the  !N'orfolk  sandy  loam^  and  one  or  two  members  of 
the  Portsmouth  series. 

THE  BED  SOILS. 

Lying  to  the  westward  of  the  gray-soil  region  we  find  a  large  develop- 
ment of ^  red  lands.  Some  of  these  have  red  soil  and  red  subsoil.  They 
grade  in  texture  from  sandy  loams  to  clay  loams  and  clays.  Most  of 
these  soils  belong  to  the  Cecil  series,  though  not  an  unimportant  area 
is  comprised  in  the  strong  corn  soils  of  the  Mecklenburg  group. 

All  of  these  soils,  like  the  gray  lands  of  the  coastal  plains  section, 
will  do  their  best  only  in  the  presence  of  liberal  amounts  of  vegetable 
matter.  These  red  lands  are  generally  well  suited  to  the  growth  of  red 
clover,  tall  meadow  oat,  orchard  and  some  other  grasses,  and  produce 
highest  yields  of  com  when  these  grass  and  clover  sods  have  been  plowed 
under  the  previous  fall  or  winter. 

YELLOW  AND  DABK  SOILS  OF  THE  MOUNTAINS. 

In  the  mountain  section  corn  does  especially  well  in  the  bottom-lands 
of  the  New,  the  French  Broad,  and  the  Swannanoa  rivers,  along  which 
deep,  rich  deposits  composed  of  fine  sand,  silt,  and  clay,  intermingled 
with  organic  matter  and  soluble  fertilizing  materials  washed  from  the 
mountain-sides,  have  been  laid  down  during  the  annual  flood  seasons. 
The  Porter's  loam  and  clay  loam  of  the  uplands  produce  good  com  when 
properly  handled,  but  the  leading  corn  lands  of  this  region  are  found 
in  the  Toxaway  soils  along  the  above-named  streams. 

The  Toxaway  soils  are  generally  of  a  dark  color,  due  to  the  presence 
of  large  amounts  of  organic  matter.  The  surface  is  generally  level  to 
gently  rolling,  a  characteristic  of  alluvial  soils  everywhere.  Where 
poorly  drained,  tiling  is  generally  feasible.  They  are  subject  to  over- 
flow, but  this  fact  does  not  deter  the  farmer  from  pitching  his  crop  on 
them,  because,  in  spite  of  tho  susceptibility  to  overfow,  good  crops  are 
nearly  always  grown  on  these  rich  bottom-lands. 

The  Porter's  soils  of  the  uplands  usually  have  a  yellowish  colored 
soil  and  subsoil,  the  latter  frequently  grading  into  a  reddish-brown  color. 
Though  generally  steep-sided,  fields  of  this  soil  do  not  erode  so  rapidly 
as  one  not  accustomed  to  these  mountain  lands  would  imagine.  The 
rains  soak  rapidly  into  the  soil  and  break  out  at  lower  levels  as  mountain 
springs.  Clover  and  grass  do  exceptionally  well  on  these  lands,  and  when 
corn  is  grown  in  a  rotation  with  these  crops  good  yields  are  obtained. 
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PREPARATION  OF  SEED  9ED. 


As  pointed  out  above,  practically  all  the  com  soils  of  the  State  except 
the  black  lands  of  the  east  will  profit  by  the  addition  of  liberal  amounts 
of  some  cheap  form  of  organic  matter.  Perhaps  the  cheapest  form  in 
^hich  humus  can  be  obtained  is  that  of  green  manures  and  crop  residues. 
Next  to  this  in  cheapness  is  stable  manure,  of  which  90  per  cent  of  the 
farmers  have  little  more  than  enough  for  their  gardens  and  a  light  top 
dressing  for  a  small  part  of  their  wheat  lands.  Too  much  stress  cannot 
be  laid  on  the  importance  of  organic  matter  in  our  com  lands,  for  with- 
out it  our  commercial  fertilizers  must  fail  to  do  the  maximum  amount 
of  good  and  our  crop  yields  must  remain  below  the  point  of  profitable 
production. 

Organic  matter  will  do  more  for  our  heavy  soils  than  any  number  of 
plowings.  It  makes  the  land  mellow  and  friable;  it  loosens  up  the 
texture;  it  changes  the  color  and  increases  its  capacity  to  absorb  and 
retain  heat;  it  permits  the  soil  bacteria  to  convert  the  millions  of  pounds 
of  nitrogen  in  the  air  into  nitrates  ready  to  be  consumed  as  food  by  the 
growing  crops ;  it  absorbs  and  retains  moisture  better  than  anything  else 
we  can  add  to  the  land;  it  enables  the  micro-organisms  of  the  soil  to 
convert  the  mineral  plant-food  elements  into  soluble  and  available  forms 
and  holds  them  suspended  in  its  capillary  spaces  throughout  the  entire 
soil  stratum,  ready  to  be  absorbed  by  the  rapidly  developing  rootlets  of 
the  growing  vegetation ;  it  renders  clayey  soils  so  open  and  porous  that 
they  are  seldom  too  dry  to  plow  or  too  wet  to  till.  Humus  is  the  life 
blood  of  the  soil;  therefore,  let  us  add  to  the  richness  and  volume  of 
this  life  blood. 


We  hear  a  great  deal  about  the  "souring''  of  land  by  the  too  liberal 
use  of  green  manure,  and  many  farmers  are  afraid  to  use  it  to  any 
extent  on  this  account. 

The  real  explanation  of  this  "souring"  effect  lies,  generally,  in  the 
method  of  handling  the  green  manuring  crop,  and  not  in  the  subsequent 
development  of  an  excess  of  organic  acid  in  the  soil. 

The  crop  is  generally  plowed  down  with  a  good,  strong  team,  hitched 
to  a  big  plow  on  which  is  fastened  a  chain  for  the  purpose  of  enabling 
the  plowman  to  "wrap  up  the  vines"  and  bury  them  deep  enough  to  be 
out  of  the  way  of  subsequent  cultivation.  This  places  a  layer  of  very 
porous  vegetable  matter  some  two  or  three  inches  thick,  say  eight  inches 
under  the  surface.  The  crop  is  then  planted  and  cultivated  over  this 
bed  of  vegetable  matter,  and  if  the  season  is  at  all  dry  the  farmer  is 
likely  to  lose  his  crop.  Why?  If  the  farmer  should  examine  this  vege- 
table matter  some  weeks  after  it  was  plowed  under,  and  when  his  crop 
is  looking  worst,  he  would  find  the  soil  just  under  this  bed  of  vines,  etc., 
almost  as  wet  as  mud,  while  the  soil  just  above  it  would  likely  be  as 
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dry  as  dust.  This^  then,  is  the  explanation  of  the  ^'souring"  effect  of 
green  manure  as  generally  handled :  The  rain  water  goes  rapidly  down 
through  the  soil  and  through  the  layer  of  vegetable  matter  and  is  stored 
in  quantities  in  the  subsoil,  but  this  bed  of  noncapillary  vegetable 
matter  entirely  cuts  off  the  rise  of  this  moisture  from  the  subsoil  to 
supply  that  taken  from  the  surface  soil  by  evaporation  and  plant  growth. 
There  has  been  a  mechanical  and  not  a  chemical  condition  set  up  in  the 
soil  that  cuts  off  the  water  supply  from  the  plants  and  causes  them  to 
starve  for  \^ater  in  spite  of  a  normal  rainfall. 

The  remedy  is  apparent.  See  that  the  vegetable  matter  is  cut  fine 
by  the  disc  harrow  before  it  is  plowed  imder,  and,  when  plowing,  edge 
the  furrow  slice  and  thus  incorporate  the  vegetable  matter  with  the  soil 
and  have  it  uniformly  distributed  throughout  the  soil  stratum  frota 
top  to  bottom.  The  moisture  can  then  move  down  and  up  in  the  soil 
to  meet  the  needs  of  the  crop  throughout  the  season.  It  is  always 
obser\'ed,  on  well-drained  land,  that  the  following  year,  when  the  land 
has  been  plowed  deeply  again,  the  layer  of  vegetable  matter  torn  up  and 
mixed  with  the  soil,  that  the  "souring"  effect  disappears,  showing,  if 
rightly  interpreted,  that  it  was  the  localization  of  the  vegetable  matter 
and  not  an  excessive  development  of  organic  acid  that  produced  the  dele- 
terious effect. 

Care  must  be  taken  not  to  turn  under  organic  matter  too  deeply  in 
heavy  soils,  since  the  processes  of  decay  go  on  very  slowly  below  ten  or 
twelve  inches.  It  has  been  found  that  the  microflora,  bacteria,  etc.,  that 
cause  the  organic  matter  of  the  soil  to  decay,  and  thus  give  rise  to  the 
formation  of  the  various  nitrates  in  the  soil,  do  not  act  freely  below 
nine  or  ten  inches  under  the  surface  of  heavy  soils. 

It  is  also  true  that  these  all-important  organisms  cannot  exist  in  the 
first  two  or  three  inches  of  the  surface  soil  on  account  of  the  too  great 
aeration  and  drying  effect  of  the  sun's  heat.  Their  greatest  activity, 
therefore,  is  confined  to  that  part  of  the  soil  stratum  lying  between  three 
and  ten  inches  of  the  surface. 

Now,  these  bacteria  feed  almost  exclusively  on  organic  matter.  An 
important  by-product  of  cattle  feeding  is  the  manure  produced,  but  the 
principal  produce  of  the  feeding  of  the  bacteria  is  the  formation  in  the 
soil  of  natural  nitrates  which  are  fundamental  to  crop  production  and 
which  are  immediately  available  for  the  plant  as  soon  as  formed.  If 
we  Gut  off  the  food  supply  from  our  cattle,  they  die,  and  the  same  is 
true  when  we  cut  off  the  food  supply  from  our  soil  bacteria.  It  will 
be  seen,  moreover,  that  the  proper  feeding  of  the  soil  bacteria  is  thus 
fundamental  to  the  feeding  of  cattle  or  any  other  farm  animals. 

PLOWING. 

Land  intended  for  com  should  generally  be  plowed  in  the  fall  and 
sowed  to  some  cover  crop,  as  crimson  clover,  vetch,  burr  clover,  or  rye, 
to  be  turned  under  in  the  spring  for  green  manuring  purposes. 
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Of  courae,  the  advisability  and  the  possibility  of  fall  plowing  will 
depend  upon  the  rotation  practiced.  In  case  corn  follows  cotton  it  will 
be  obviously  impossible  to  plow  the  land  in  the  fall  in  time  to  sow  a 
cover  crop  for  green  manure.  Under  the  circumstances  it  will  gener- 
ally be  better  to  sow  the  cover  crop  in  the  cotton  some  time  in  September 
or  the  latter  part  of  August  and  let  it  get  a  good  start  before  the  hard 
freezes  of  winter  come.  A  crop  sown  thus  early  will  make  a  much  better, 
more  thrifty,  and  earlier  growth  in  the  spring  than  one  sown  just  before 
cold  weather  sets  in. 

In  the  spring  the  green  crop,  together  with  the  old  cotton  stalks, 
should  be  thoroughly  cut  to  pieces  with  a  sharp  disc  harrow  and  plowed 
under  some  six  or  eight  inches  deep.  Spring  plowing  of  heavy  soils  is 
rarely  advisable  when  the  rotation  will  admit  of  fall  plowing  unless 
the  land  needs  an  annual  application  of  some  cheap  form  of  organic 
matter  to  improve  its  physical  condition. 

Rotations  in  which  com  followed  wheat,  oats,  or  clover  and  grass,  the 
land  can,  and  generally  should  be,  fall  plowed  and  sowed  to  some  cover 
crop. 

Where  a  heavy  clover  and  grass  sod  is  to  be  turned  under  the  plow- 
ing should  be  done  rather  late  in  the  fall,  say  after  the  first  killing 
frost,  when  the  varibus  insect  pests  have  done  depositing  eggs.  Late 
plowing  of  these  sod  lands,  after  vegetation  has  ceased  to  grow  and 
furnish  hiding  places  for  the  eggs  of  insects,  will  destroy  great  num- 
bers of  the  eggs  and  larvsB  of  these  pests  and  rid  the  land  the  next  season 
of  the  great  army  of  cut-worms  and  wire-worms  that  usually  infest  corn- 
fields on  land  that  has  been  seeded  down  to  meadow  or  pasture  for  a 
few  years.  It  will  generally  be  unnecessary  to  put  a  cover  crop  on 
newly  broken  sod  lands,  as  the  soil  is  supposed^to  be  full  already  of 
organic  matter  in  the  form  of  clover  and  grass  rdtts. 

SEEDING  THE  COVEB  CBOP. 

We  have  heard  a  great  deal  said  about  the  winter  cover  crop;  that 
it  kept  the  soil  from  washing,  added  humus,  and  conserved  the  soluble 
nitrates.  Now,  the  cover  crop  will  do  all  these  things,  and  more,  only 
in  case  it  is  sowed  early  enough  to  make  some  growth  in  the  fall. 

It  will  be  recalled  that  plants  take  up  and  conserve  plant  food  only 
while  they  are  growing.  It  will  be  remembered,  also,  that  these  winter 
cover  crops  make  little  or  no  growth  between  November  and  April, 
during  which  time  no  soluble  food  left  over  from  the  crop  of  the  pre- 
vious season  is  being  taken  up  and  conserved.  Moreover,  when  the 
cover  crop  is  sown  late  no  material  growth  occurs  before  spring,  and 
not  only  is  the  object  of  conserving  plant  food  defeated,  but  the  soil  is 
thus  allowed  to  wash  as  badly  as  if  no  crop  had  been  sown,  due  to  the 
fact  that  the  small  plants  have  not  had  an  opportunity  to  develop  a  suffi- 
ciently large  root  system  to  bind  the  soil  particles  and  hold  them  in 
place.    It  is  obvious,  therefore,  that  the  cover  crop  should  be  sown  early 
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enough  to  permit  it  to  make  considerable  growth  before  the  dormant 
period  sets  in ;  otherwise^  much  of  its  benefit  will  be  inevitably  lost. 

SPSINa  PBBPARATION. 

There  is  little  gained  by  planting  corn  very  early  in  the  spring- 
Thorough  preparation  of  the  land  is  entirely  essential  for  best  results, 
and  this  preparation  can  hardly  be  given  when  com  is  planted  between 
March  16th  and  April  15th.  More  thorough  preparation  and  later 
planting  is  good  advice  to  follow. 

The  disc  harrow  should  be  used  on  fall  plowed  land  as  early  in  the 
spring  as  soil  conditions  will  permit  in  order  to  loosen  up  and  aerate 
the  surface.  The  disking  may  take  the  place  of  plowing  in  some  cases, 
when  the  land  should  be  disked  some  two  or  more  times,  with  the  disk- 
ings  some  ten  to  fifteen  days  apart.  After  the  last  disking  the  land 
should  be  gone  over  with  a  smoothing  harrow  in  order  to  break  and  pul- 
verize any  clods  and  smooth  the  surface  preparatory  to  planting. 

When  corti  land  is  well  prepared  the  crop  is  half  cultivated,  and  this 
first  half  of  the  cultivation  can  be  much  more  easily  and  economically 
given  before  the  crop  is  pitched.  Keep  the  harrow  going  and  kill  all 
germinating  weeds  and  grasses,  and  do  not  fear  that  half  your  crop  will 
be  lost  if  you  do  not  get  it  planted  before  May  16th. 

When  it  is  necessary  to  plow  land  in  the  spring  the  plowing  should 
be  done  as  early  as  practicable  in  order  to  conserve  moisture,  and  as 
late  as  possible  in  order  to  give  the  green  manuring  crop,  except  in  case 
of  rye,  a  chance  to  make  a  large  vegetative  growth  to  be  turned  under. 

The  green  manuring  crop,  together  with  the  old  cotton  or  com  stalks, 
should  be  thoroughly  cut  to  pieces  with  a  sharp  disc  harrow  before 
plowing  under.  Wfa^pi  plowing,  the  furrow  slices  should  be  edged  and 
not  inverted.  If  i#is  not  too  late  in  the  season,  the  land  should  be 
left  in  this  rough  plowed  condition  until  after  a  good  rain,  when  it 
should  be  thoroughly  disked  and  let  lie  for  a  week  or  ten  days.  Just 
before  planting  the  land  should  be  gone  over  with  a  smoothing  harrow 
as  outlined  above. 

In  case  spring  plowing  must  be  done  on  land  without  the  green 
manuring  crop  the  harrow  should  follow  closely  behind  the  plow,  be- 
cause every  farmer  knows  moist  clods  pulverize  more  easily  than  hard, 
dry  clods.  Again,  the  more  completely  tha  clods  are  pulverized  the 
better  the  soil  mulch  forms  and,  consequently,  the  more  moisture  will 
be  conserved  for  the  crop. 

CONSERVATION  OF  MOISTURE. 

The  necessity  for  the  conservation  of  moisture  has  been  stressed  as 
much  in  the  above  discussion  of  the  preparation  of  the  seed  bed  as 
though  a  group  of  farmers  were  being  addressed  in  the  arid  West.  Why 
lay  so  much  emphasis  on  this  point  when  our  lands  are  more  frequently 
too  wet  than  too  dry?  Why  conserve  moisture  in  a  State  with  over 
fifty  inches  rainfall? 
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The  reason  is  still  within  the  memory  of  North  Carolina  farmers. 
What  farmer  has  forgotten  the  spring  and  summer  of  1911?  What 
farmer  in  piedmont  North  Carolina  does  not  remember  nearly  every 
July  and  August  since  he  began  farming?  The  early  drought  of  1911 
cut  the  corn  crop  short  throughout  that  part  of  the  State  lying  east  of 
the  mountains  and  west  of  the  black-land  section  of  the  east. 

In  the  piedmont  section  proper,  the  midsummer  drought  is  of  regular 
occurrence,  and  yet  most  farmers  fail  to  make  proper  and  effective 
preparations  for  combating  it.  In  this  section  the  com  crop  grows  off 
rapidly  and  encouragingly  until  the  fruiting  stage  is  reached,  when 
the  midsummer  drought  is  almost  sure  to  set  in  and  cut  the  yield  down 
about  half.  Practically  every  farmer  in  this  section  has  had  the  yield 
of  a  field  that  promised  to  make  fifty  bushels  per  acre  cut  down  to 
fifteen  bushels  per  acre  by  the  midsummer  drought.  It  is  worth  while, 
then,  to  emphasize  the  importance  of  moisture  conservation  in  the  pied- 
mont section  especially,  and  farmers  on  the  gray-soil  belt  of  the  coastal 
plain  will  do  well  to  keep  this  in  mind,  also,  as  their  corn  crops  are  not 
entirely  exempt  from  the  withering  effects  of  our  August  suns. 

The  disastrous  effects  of  the  midsummer  droughts  can  be  almost 
wholly  offset  by  the  proper  conservation  of  soil  moisture  in  the  early 
spring  months,  which  must  be  effected  through  the  incorporation  with 
the  soil  of  liberal  amounts  of  vegetable  matter ;  deep  fall  plowing ;  early 
spring  plowing;  thorough  disking  and  harrowing  before  planting;  and 
proper  cultivation  of  the  crop  after  planting. 

SELECTION  AND  PREPARATION  OF  SEED. 

A  task  well  begun  is  half  done.  Obviously,  the  most  important  part 
in  beginning  the  task  of  growing  a  corn  crop  is  the  selection  of  good 
seed.  Xow,  there  are  two  kinds  of  good  seed.  There  is  a  good  variety 
seed  and  a  good  vitality  seed.  It  is  needless  to  say  that  however  good 
may  be  the  variety  we  select,  our  crop  will  be  a  failure  if  the  vitality 
of  the  seed  we  plant  is  not  strong  enough  to  give  us  a  good  stand.  It 
is,  therefore,  more  important  for  us  to  have  good  viable  seed  for  plant- 
ing than  to  have  a  good  variety  to  plant,  in  case  we  cannot  get  both 
qualities  in  the  same  sample. 

Did  you  ever  select  your  seed  corn  from  the  crib  in  the  spring  ?  Yes. 
Then  it  is  safe  to  assume  you  picked  out  the  finest  looking  ears  you 
could  find.  I  suppose  most  of  us  would  do  that.  But  how  many  ears 
like  the  ones  you  chose  for  seed  were  borne  on  a  single  stalk — two,  three, 
or  four?  The  chances  are  that  in  ninety-nine  cases  out  of  a  hundred 
not  more  than  one  such  ear  as  you  chose  for  seed  was  borne  on  a  single 
stalk  last  year.  Why?  Because  the  high  yielding,  prolific  cornstalks 
do  not  bear  big,  showy  ears.  The  ears  produced  by  these  plants  and 
these  varieties  are  generally  medium  to  small. 
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By  thus  selecting  your  seed  in  the  crib  you  accelerate  the  tendency  of 
your  com  to  grow  one  ear  to  the  stalk,  and  thus  reduce  the  yield  per 
acre. 

No  corn  grower  should  think  of  making  crib  selections  of  seed  for 
planting.  In  the  fall,  when  the  husks  are  turning  brown  on  the  ears, 
the  farmer  should  search  his  fields  for  such  plants  as  he  would  be  glad 
to  grow  the  following  season.  He  will  not  find  a  great  many  such  plants, 
but  he  will  find  a  few,  and  these  he  should  select  and  carefully  tag  for 
seed.  The  plants  must  not  be  cut  or  have  the  fodder  pulled  from  them 
at  all.  Let  the  stalks  dry  up  and  the  ears  cure  out  thoroughly  before 
taking  them  in  from  the  field. 

BREEDING  PLAT. 

Select  enough  of  these  ideal  plants  for  the  crop  next  season  and 
reserve  a  number  of  the  best  of  these  carefully  selected  ears  for  the 
breeding  plat. 

The  breeding  plat  should  be  on  land  similar  in  all  respects  to  the  land 
on  which  the  general  crop  is  to  be  planted.  In  this  plat  plant  some  fifty 
or  one  hundred  rows  of  fifty  to  one  hundred  hills  each  from  the  best 
ears  selected  in  the  field  from  the  general  crop,  and  fertilize  and  culti- 
vate just  as  you  would  the  rest  of  the  com  crop. 

It  is  a  well-established  fact  that  seed  com  that  has  been  crossed  makes 
a  better  yield  and  a  better  quality  of  com  than  seed  that  has  been  inbred. 
You  must,  therefore,  select  from  this  breeding  plat  only  such  ears  as 
have  been  rigidly  crossed. 

In  order  to  insure  rigid  crossing  in  the  seed  patch  you  have  only  to 
resort  to  the  simple  operation  of  detasseling  every  other  row  or  every 
other  hill,  leaving  tassels  in  the  two  outside  rows. 

Do  not  pull  the  fodder  from  the  breeding  plat,  but  let  the  stalks  dry 
up  and  the  ears  remain  in  the  field  till  they  have  dried  out  thoroughly. 
Now  go  into  the  breeding  plat  and  select  your  seed  com  for  the  next 
crop.  Take  only  the  best  ears  from  the  best  stalks.  It  would  be  well, 
however,  to  make  a  careful  examination  of  the  plat  before  the  stalks 
dry  up,  in  order  to  note  any  tendency  to  disease  among  the  stalks. 
Those  stalks  showing  susceptibility  to  any  of  the  common  diseases  of 
com  should  either  be  cut  out  at  once  or  so  marked  that  ears  will  not 
be  taken  from  them  for  seed  at  gathering  time.  Be  sure  that  every  ear 
selected  for  seed  the  following  year  is  taken  from  a  detasselcd  stalk. 
Not  a  single  ear,  no  matter  how  beautiful  it  may  be,  should  be  taken 
from  a  stalk  in  which  the  tassel  has  been  allowed  to  grow. 

Enough  corn  should  be  selected  from  this  breeding  plat  to  plant  the 
general  crop,  but  the  very  best  ears  in  the  plat  should  be  kept  for  the 
breeding  plat  the  following  year.  Always  plant  the  very  best  selections 
in  the  breeding  plat  and  save  the  rest  for  the  general  crop.  You  will 
thus  gradually  increase  the  general  strength  and  vigor  of  your  whole 
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crop  by  concentrating  your  efforts  on  a  small  area  from  year  to  year 
with  a  view  to  increasing  the  vitality  and  prolificacy  of  the  strain. 

PRESERVATION. 

Having  thus  carefully  and  scientifically  selected  your  seed  com,  the 
next  step  is  the  proper  care  and  attention  given  its  preservation  till 
planting  time.  The  best  and  most  viable  seed  corn  may  have  its  ger- 
minating power  greatly  reduced  by  improper  handling  and  storing 
during  the  winter  months. 

The  first  essential  in  the  preservation  of  seed  com  is  a  dry  place. 
After  having  been  allowed  to  dry  out  thoroughly  in  the  fall,  the  ears 
should  be  carefully  stored  in  a  dry  place  where  rats  cannot  get  at  them 
and  where  the  com  weevil  is  not  likely  to  bother.  Seed  corn  should  by 
no  means  be  stored  in  an  open  crib  or  a  damp  cellar. 

On  one  occasion,  "Four  bushels  of  corn  were  harvested  and  divided 
into  two  equal  parts.  One  part  was  well  dried  and  kept  dry  during  the 
winter  in  a  seed-house  and  the  other  kept  in  an  ordinary  corncrib. 
.  .  .  On  rich  bottom-land,  the  well-preserved  seed  produced  18  bushels 
more  per  acre  than  the  cribbed  seed;  while,  on  poor  upland,  the  well- 
preserved  seed  produced  7  bushels  more  per  acre  than  the  cribbed  seed. 
The  cribbed  seed  germinated  as  well  as  the  well-preserved  seed,  but  the 
resulting  plants  were  less  thrifty  and  less  productive."  * 

It  is  thus  highly  important  that  the  seed  com  be  kept  with  great  care 
through  the  winter  months. 

GERMINATION  TEST. 

Every  farmer  wants  to  know  what  per  cent  of  his  corn  is  capable  of 
coming  up,  before  he  puts  it  into  the  ground.  Some  weeks  before  plant- 
ing, therefore,  the  seed-  corn  should  always  be  put  through  the  germina- 
tion test.  This  may  be  done  in  different  ways.  Each  ear  may  be  shelled 
separately  and  ten  grains  put  in  moist  soil  or  on  moist  blotting  paper 
and  kept  in  a  warm  place  till  they  sprout.  Note  carefully  how  many 
of  these  ten  grains,  taken  at  random,  make  a  good,  vigorous  germination, 
sending  out  both  root  and  leaf.  Another  method  allows  all  of  the  seed 
com  to  be  shelled  and  a  sample  of  one  hundred  grains  taken  at  random 
and  put  in  the  test.  In  the  first  case  the  number  of  grains  germinating 
multiplied  by  ten  will  give  the  per  cent  of  germination  secured.  For 
example:  if  six  grains  out  of  the  ten  make  a  good  germination,  this 
would  equal  a  germination  of  60  per  cent.  In  the  latter  case  the  actual 
number  of  grains  in  the  hundred  that  germinated  would  represent  the 
percentage  of  germination  secured.  I^ote  carefully  the  strength  and 
vigor  of  germination,  since  some  grains  have  enough  vitality  to  barely 
germinate,  but  not  enough  to  make  much  farther  growth.  It  is  much 
better  to  make  a  germination  test  of  each  ear,  as  by  this  method  you 
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can  pick  out  and  discard  any  that  have  low  vitality,  whereas  this  could 
not  be  done  if  all  the  ears  were  shelled  together. 

FERTILIZATION. 

The  com  crop  is  a  gross  feeder.  You  cannot  make  the  land  too  rich 
for  corn.  The  high  individual  acre  yields  that  have  been  produced  in 
the  South  in  recent  years  have  been  grown  on  rich  land — land  heavily 
loaded  with  some  form  of  organic  matter  to  which  varying  amounts  of 
certain  available  commercial  fertilizers  were  added. 

All  the  corn  soils  of  the  State,  except  the  black,  mucky  soils  of  the 
far  east  and  the  very  limited  area  of  bottom-lands  along  the  principal 
streams,  are  in  need  of  organic  matter  as  a  basis  of  economical  fertili- 
zation. It  is  but  a  shortsighted  policy  that  puts  large  amounts  of  com- 
mercial fertilizer  under  the  corn  crop  when  the  soil  is  bleached  for  lack 
of  humus.  It  must  always  be.  borne  in  mind  that  large  amounts  of 
some  cheap  and  easily  obtained  organic  matter  lies  at  the  very  founda- 
tion of  successful  com  growing  in  N'orth  Carolina.  Some  few  of  our 
lands  are  well  supplied,  and  this  supply  must  be  kept  up;  but  the  vast 
majority  of  them  do  not  have  more  than  a  tenth  as  much  as  normal 
crop  requirements  demand,  and  to  these  nine  times  the  present  amount 
must  be  added. 

But  where  shall  we  get  the  needed  organic  matter  for  these  soils? 
Ask  the  average  farmer  in  the  South,  and  he  will  at  once  say,  "Feed 
stock  and  get  stable  manure  for  the  soil."  Ask  him  if  he  has  done  this, 
and  he  will  say  no.  Ask  him  why  he  has  not  taken  his  own  advice,  and 
he  is  marooned,  and  admits  that  such  advice  is  "more  blessed  to  give 
than  to  receive." 

The  fact  of  the  matter  is  that  no  farmer  has  ever  yet  taken  a  piece 
of  poor  land  and  grown  enough  feed  and  forage  on  it  to  feed  enough 
stock  to  make  enough  manure  to  bring  it  up.  The  following  question 
has  been  put  to  a  great  number  of  North  Carolina  farmer  audiences, 
"Let  every  man  who  has  produced  feed  and  forage  enough  on  a  fifty-  to 
a  hundred-acre  farm  of  average  fertility  in  North  Carolina  to  feed 
enough  live  stock  to  make  enough  stable  manure  to  bring  the  land  up 
to  a  high  state  of  cultivation  hold  up  his  hand."  Not  a  hand  has  gone 
up  so  far.  Some  farmers,  by  purchasing  forage  from  their  neighbors 
and  cotton-seed  meal,  bran,  shorts,  etc.,  from  the  merchants,  have  brought 
large  tracts  of  land  up  to  a  high  state  of  fertility.  This  practice  is 
commendable  in  so  far  as  it  can  be  followed.  But  how  is  Mr.  Jones 
going  to  maintain  the  fertility  of  his  soil  if  he  sells  his  hay  and  crop 
residues  to  Mr.  Smith  as  forage  for  his  live  stock?  Some  one  has  said 
that  where  one  farm  has  been  raised  to  a  high  state  of  fertility  by  live- 
stock farming,  ten  adjacent  farms  have  been  lowered  in  crop-producing 
power.  It  is  a  favorite  saying  of  Mr.  B.  "W.  Kilgore  that  animals 
destroy  fertility  and  in  no  sense  conserve  it.    Dr.  C.  G.  Hopkins,  whose 
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authority  no  one  will  question,  says:  "In  nearly  all  sections  of  tlie 
country  a  farmer  can  be  found  here  and  there — sometimes  one  in  ten, 
and  sometimes  only  one  in  a  hundred — who  feeds  all  the  crops  that  he 
raises  and  also  all  that  he  can  buy  at  reasonably  low  prices  from  his 
neighbors,  who  supplements  all  this  with  more  or  less  purchased  bran, 
shorts,  oil  meal,  cotton-seed  meal,  etc.,  and  who  is  thus  able  to  produce 
sufficient  manure  of  good  quality  to  maintain  or  even  to  increase  the 
fertility  of  his  own  farm  at  the  expense  of  many  other  farms;  but  no 
extended  State  or  Nation  ever  has  or  ever  can  maintain  sufficient  live 
stock,  even  in  country  and  city  combined,  to  furnish  manure  with  which 
to  maintain  the  productive  power  of  all  the  farm  lands." 

Where,  then,  shall  we  get  this  vegetable  matter  in  cheap  form  on 
which  to  build  up  our  corn  lands?  It  is  Evident  that  our  source  must 
be  adequate  to  supply  not  a  few  favored  farmers,  but  every  tiller  of 
soil  in  the  State.  The  only  source  of  humus  that  can  be  drawn  on  so 
extensively  is  green  manures  and  crop  residues,  supplemented,  it  may 
be,  with  stable  manure.  Red  clover,  crimson  clover,  burr  clover,  hairy 
vetch,  soy  beans,  rye,  oats,  old  corn  and  cotton  stalks — anything  that 
will  rot  in  the  ground  is  good  and  can  be  used  by  every  farmer  in  the 
State  as  a  source  of  organic  matter  in  the  growing  of  the  corn  crop. 

Once  the  foundation  for  economical  fertilization  is  laid,  the  addi- 
tional fertilization  for  the  com  crop  is  likely  to  be  found  quite  simple. 
A  large  percentage  of  fertilizers  used  at  present  may  be  either  discarded 
altogether  or  their  use  will  be  found  vastly  more  remunerative.  In 
other  words,  the  present  yields  can  be  greatly  increased  with  less  ferti- 
lizer than  is  used  at  present,  and  any  increased  amount  will  be  used 
only  in  case  the  use  shows  greatly  increased  production,  which  is  likely 
to  be  the  case  when  the  soil  contains  large  amounts  of  humus. 

In  the  piedmont  and  mountain  sections  phosphate  is  likely  to  be  the 
leading  element  in  the  mixture,  while  in  the  sandy  gray  soils  of  the 
coastal  plains  potash  is  apt  to  be  found  of  leading  importance.  But 
the  relative  amounts,  the  proper  combinations,  the  methods  of  applica- 
tion, etc.,  must  be  worked  out  for  each  leading  soil  type  of  the  State, 
and  this  is  now  being  done  by  the  Agronomy  Division  of  this  Depart- 
ment. 

PLANTING. 

DATE  OF  PLANTING. 

The  best  time  for  planting  com  will  vary  with  the  locality.  In  gen- 
eral, it  is  better  to  defer  planting  in  favor  of  thorough  preparation  of 
the  seed  bed  than  to.  rush  the  seed  into  the  ground  while  it  is  yet  cold 
and  damp  from  the  winter  freezes.  A  good  warm  seed  bed  is  very  essen- 
tial to  the  prompt  germination  and  rapid  eswly  growth  of  the  com 
plant,  and  this  condition  cannot  be  obtained  when  the  crop  is  planted 
too  early.  Again,  early  planted  com  is  generally  more  subject  to  the 
depredations  of  cut-worms  and  other  insect  pests,  especially  when  planted 
on  sod  land,  than  when  planted  later. 
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DEPTH. 

Early  planted  corn  should  not  be  planted  so  deep  as  that  planted  later 
in  the  season,  since  early  in  the  spring  the  ground  is  cold  and  germina- 
tion is  more  sluggish.  As  the  season  advances  the  depth  of  planting 
may  be  increased. 

When  the  seed  bed  has  been  properly  prepared,  furrows  should  be  run 
some  five  to  six  inches  deep,  leaving  four  to  five  inches  of  loose,  finely 
pulverized  soil  between  the  bottom  of  this  furrow  and  the  unbroken  sub- 
soil beneath.  In  the  bottom  of  this  furrow  the  com  should  be  planted, 
but  covered  shallow.  Corn  is  generally  planted  too  near  the  surface, 
especially  in  the  piedmont  section,  where  the  midsimimer  drought  is 
most  prevalent.  Here  the  oorn  should  have  its  root  system  develop 
rather  deeply  in  order  to  come  in  contact  with  better  and  more  lasting 
moisture  conditions.  When  a  large  amount  of  green  vegetation  has 
been  cut  up  and  incorporated  with  the  soil  it  is  highly  necessary  that 
the  crop  be  planted  deep  below  the  surface  (but  covered  shallow)  in 
order  to  escape  the  drying  effects  of  the  first  three  to  four  inches  of  the 
surface  soil  during  the  first  two  or  three  weeks  of  the  season.  Then,  too, 
the  root  system  gets  a  thorough  hold  of  the  deeper  soil  and  gradually, 
as  the  season  advances,  rises  to  the  upper  soil  and  finally  occupies  the 
whole  soil  stratum,  thus  utilizing  all  the  available  plant  food  present. 
Of  course,  com  must  not  be  planted  too  deep,  but  a  small  amount  of 
careful  observation  and  a  little  experimentation  on  a  given  soil  will 
enable  the  farmer  to  judge  very  closely  of  the  proper  depth  of  planting 
for  best  results.  The  more  deeply  planted  com  does  not  grow  off  so 
rapidly,  as  a  rule,  but  withstands  the  midsummer  drought  better  and 
yields  more  com  in  the  fall. 

THICKNESS   OF  PLANTING. 

The  thickness  of  planting  will  vary  with  the  variety  and  the  fertility 
of  the  soil.  It  will  be  borne  in  mind  that  the  high  individual  acre  yields 
that  have  been  made  in  the  South  during  the  past  two  or  three  years 
were  not  made  so  much  by  the  increased  prolificacy  of  the  individual 
stalks  as  by  the  increased  number  of  stalks  per  acre. 

On  account  of  the  irregularity  of  our  fields  the  checking  of  com  by 
means  of  the  check-row  planter  is  never  likely  to  become  general.  The 
crop  is  now  generally  planted  in  the  drill  and,  so  far  as  we  know,  there 
is  no  economic  necessity  for  changing  this  time-honored  method. 

The  drilling  of  the  crop  gives  the  opportunity  for  proper  spacing  in 
the  row ;  the  thickness  of  planting  can  be  regulated  to  a  nicety.  Experi- 
ments seem  to  indicate  that  one  stalk  in  a  hill  with  hills  close  together 
gives  better  results  than  the  same  number  of  stalks  per  acre  with,  say, 
two  stalks  in  a  hill.  That  is,  it  is  better  to  have  the  stalks  twelve  inches 
apart  and  one  in  a  hill  than  to  have  the  hills  three  feet  apart  and  three 
stalks  in  a  hill. 
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CULTIVATION, 

Before  the  com  comes  up  the  weeder  or  smoothing  harrow  should  be 
run  over  the  field  to  break  the  crust  and  destroy  any  germinating  weeds 
and  grasses.  The  use  of  the  weeder  may  be  continued  till  the  corn  is 
several  inches  high  and  thus  save  considerable  of  the  expense  of  culti- 
vation. 

When  the  com  is  too  large  for  the  weeder,  a  light  running  cultivator 
should  take  its  place  and  the  surface  kept  carefully  mulched  till  the 
crop  is  safely  beyond  the  possible  injury  of  the  midsummer  drought. 

Most  farmers  "lay  com  by"  too  soon.  In  the  piedmont  section,  in 
particular,  where  the  midsummer  drought  is  especially  severe,  it  is  not 
uncommon  to  see  com  'laid  by"  at  tasseling  time,  when  a  drought  of 
four  to  six  weeks  may  set  in ;  and  a  crop  that  promised  fifty  bushels  per 
acre  may  be  cut  down  to  a  yield  of  fifteen  bushels.  It  must  be  borne 
in  mind  that  one  of  the  primary  objects  of  the  cultivation  of  corn  is  the 
conservation  of  moisture.  It  must  also  be  remembered  that  at  tasseling 
time  the  com  plant  is  taking  up  and  using  more  soil  moisture  and  plant 
food  than  at  any  other  time  in  its  history.  Now  is  the  time  the  crop 
needs  the  farmer  most,  as  the  results  of  the  work  of  the  whole  season 
may  depend  on  a  few  final  harrowings  at  this  critical  period  in  the 
growth  of  the  plant.  Now  is  the  time  to  conserve  moisture  in  order  to 
mature  the  crop  that  is  already  on  the  land.  What  folly,  then,  to  "lay 
by"  our  crops  and  abandon  them  to  their  fate  just  at  the  time  they  need 
us  most  and  when  a  few  extra  workings  will  add  so  enormously  to  our 
final  harvest!  Some  one  has  advised  to  "cultivate  the  corn  crop  till  the 
silk  is  dead  on  the  end  of  the  shoot,"  and  this  is  not  bad  advice.  Culti- 
vate shallow,  frequent,  and  late,  is  a  motto  that  every  farmer  can  safely 
adopt. 

HARVESTING. 

There  have  been  rapid  strides  in  the  improvement  of  methods  of  get- 
ting the  com  crop  off  the  land  during  the  last  ten  years  in  the  South. 
Every  fartner  remembers  the  twenty-two  different  operations  necessary 
to  get  the  com  crop  off  the  land  preparatory  to  sowing  wheat  in  North 
Carolina  twenty  years  ago. 

First  the  tops  were  cut,  tied  into  bundles,  loaded  on  the  wagon,  hauled 
to  the  bam,  and  stored  away  in  the  barn  loft.  Then  the  fodder  was 
pulled  from  the  remainder  of  the  stalk,  tied  into  bundles,  loaded  on  the 
wagon,  hauled  to  the  barn,  and  stored  away  in  the  loft.  The  corn  was 
then  pulled,  thrown  on  the  ground  in  piles,  loaded  on  the  wagon,  hauled 
to  the  barn,  unloaded  in  a  long  heap,  husked  and  thrown  into  the  wagon, 
hauled  to  the  crib  and  there  stored  away.  The  cornstalks  were  then  cut, 
put  into  piles  and  burned,  making  even  twenty-tvo  handlings  of  the 
com  crop  after  it  was  matured. 

But  now,  with  the  advent  of  the  com  binder,  a  harvesting  machine 
that  can  be  operated  by  one  man  and  two  good  horses,  the  crop  is  cut 
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and  bound  at  one  operation;  the  bundles  are  then  set  up  in  shocks  and 
allowed  to  dry  out;  when  dry,  the  shocks  are  loaded  on  the  wagon  and 
hauled  to  the  shredder,  where,  at  one  operation,  the  corn  is  husked  and 
loaded  into  a  wagon  and  the  stover  blown  into  the  bam  loft  or  other 
receptacle.  The  ears  are  then  cribbed.  The  whole  crop  being  thus 
removed  from  the  land  with  but  six  operations — ^less  than  one-third  the 
number  formerly  required. 

By  another  method,  which  is  even  more  commendable  than  either  of 
the  two  from  the  standpoint  of  soil  fertility,  the  farmer  husks  the  ears 
on  the  stalk  and  throws  them  into  the  wagon  at  one  operation;  hauls 
the  corn  to  the  crib  and  unloads  it ;  then  cuts  the  stalks,  fodder,  and  all 
to  pieces  with  a  stalk  cutter,  and  the  land  is  ready  for  plowing,  making 
just  four  operations,  as  against  twenty-two  with  the  first  named  method. 

In  the  South  much  com  that  has  been  shocked  after  the  western 
method  rots  before  it  can  be  shredded  or  otherwise  housed  from  the 
weather.  "We  are  sometimes  tempted,  perhaps,  to  ape  western  methods 
without  fully  understanding  western  conditions.  There  is  no  question 
but  that  if  stock  is  to  be  fed  with  stover  as  roughage,  the  corn  crop 
should  be  cut  up  and  shocked  after  the  manner  of  the  corn-belt  farmer. 
It  is  but  criminal  waste  of  time  and  physical  energy  for  the  cattle  feeder 
to  "cut  tops"  and  "pull  fodder"  after  the  old  methods  practiced  in  the 
South. 

But  it  must  be  borne  in  mind  that  climatic  conditions  in  Iowa  and 
Illinois  are  different  in  the  fall  from  what  they  are  in  North  Carolina. 
There  the  falls  are  cool  anji  dry;  here  they  are  warm  and  nearly  always 
wet.  There  the  drought  comes  in  the  fall ;  here  it  comes  in  midsummer. 
There  com  shocks  may  stand  in  the  field  till  spring  without  injuring 
the  com  or  materially  reducing  the  feeding  quality  of  the  stover;  here 
both  corn  and  stover  are  likely  to  be  ruined  by  Christmas.  There  the 
corn  shocks  are  made  of  from  three  to  five  medium-sized  bundles  and 
opened  wide  at  the  base  so  the  air  can  quickly  and  easily  circulate 
through  them;  here  the  shocks  are  generally  of  haystack  proportions, 
closely  compacted  throughout,  in  order,  it  would  seem,  to  exclude  the 
air  and  promote  fermentation — a  condition  that  so  nearly  always  fol- 
lows as  to  make  the  spoiling  of  shocked  com  in  this  region  the  rule 
rather  than  the  exception.  Our  farmers  are,  therefore,  afraid  to  cut 
and  shock  com  lest  they  lose  both  corn  and  stover  by  rotting  in  the 
shock. 

But  this  condition  can  be  remedied,  to  a  great  extent,  by  reducing 
both  the  size  of  the  bundles  and  the  size  of  the  shocks.  The  corn  should 
be  cut  when  the  husk  is  beginning  to  yellow  or  turn  brown  and  the 
grains  have  become  dented  and  glazed.  The  shocks  should  be  set  up 
as  soon  as  the  binder  has  passed,  and  opened  out  wide  at  the  bottom  in 
order  to  allow  the  air  to  circulate  freely  through  the  base  and  middle  of 
the  shock.  'Not  more  than  three  bundles  should  ever  be  placed  in  one 
shock  in  the  South.     Just  as  soon  as  the  shocks  have  dried  out  thev 
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ahould  be  hauled  and  shredded  or  otherwise  placed  under  shelter.  Fre- 
quent examinations  should  be  made  of  the  shocks  to  see  when  they  are 
dry  enough  to  take  in  out  of  the  weather.  Do  not  let  November  find 
the  com  shocks  still  in  the  field,  because  much  of  both  corn  and  stover 
is  likely  to  be  rotten  by  this  time.  In  a  word,  then,  make  small  shocks, 
thoroughly  aerate  them,  and  get  them  in  out  of  the  rain  as  soon  as  possi- 
ble, and  you  will  have  little  trouble  with  your  corn  harvested  in  this 
manner. 

ROTATIONS. 

It  is,  at  once,  to  our  advantage  and  our  detriment  that  the  climatic 
conditions  in  this  latitude  cause  the  humus  of  our  soils  to  bum  out  with 
great  rapidity.  With  us  oxidation  of  organic  matter  is  far  in  excess  of 
normal  accumulation  of  organic  matter;  while  in  the  North  and  West 
the  terms  are  largely  reversed,  that  is,  normal  accumulation  of  organic 
matter  is  equal  to  or  exceeds  oxidation,  and  there  is,  therefore,  a  grad- 
ual increase  of  vegetable  matter  in  the  soils  from  year  to  year,  especially 
when  the  land  is  not  run  continuously  in  a  clean  culture  crop. 

This  rapid  burning  out  of  the  vegetable  matter  of  our  soils  is  to  our 
advantage,  in  that  it  enables  the  growing  crop  to  get  more  plant  food 
from  our  soils  in  an  equal  space  of  time,  and  thus  makes  it  possible  for 
us  to  produce  larger  acre  yields,  than  the  relatively  richer  but  less  active 
black  soils  of  the  corn  belt.  With  our  soils  well  supplied,  with  rich 
humus,  therefore,  there  is  no  question  but  that  we  can  grow  more  corn 
per  acre  than  the  farmer  located  on  the  colder  corn  lands  of  Ohio  and 
Iowa.  But,  with  the  humus  content  of  our  lands  reduced  to  a  minimum, 
our  crop  yields  must  also  be  brought  below  the  point  of  profitable  pro- 
duction, and  herein  lies  the  danger  attending  the  rapid  oxidation  of  our 
soil  humus. 

There  are  a  number  of  rotations  that  can  be  followed  in  the  pro- 
duction of  the  corn  crop.  In  general,  no  rotation  should  be  adopted  that 
does  not  provide  a  liberal  yearly  supply  of  organic  matter  for  the  soil. 
As  a  rule,  rotations  should  be  short.  In  some  cases  com  may  be  success- 
fully grown  after  corn  for  a  number  of  years  in  case  cowpeas  and  crim- 
son clover  are  sown  in  the  field  at  "laying  by"  time  and  plowed  under 
before  the  next  crop  is  pitched.  In  this  case  the  old  cornstalks,  cowpea 
vines,  and  green  clover  should  all  be  thoroughly  disked  to  pieces  before 
plowing  under  in  the  spring. 

On  the  sandy  soils  of  the  coastal  plain  region  a  rotation  of  cotton, 
com,  and  oats  may  be  practiced  to  advantage.  Here  tlie  cotton  should 
be  followed  by  rye  and  crimson  clover  sown  in  late  summer  or  early  fall 
and  plowed  under  for  com  in  the  spring.  The  corn  may  have  the  peas 
sowed  with  it  at  the  last  cultivation  and  when  the  corn  is  pulled  or  cut 
the  peavines  and  corn  stubble  may  be  thoroughly  disked  and  the  land 
sowed  to  winter  oats.  When  the  oats  are  cut  in  June  the  land  should 
be  sowed  to  cowpeas,  which  should  be  cut  for  hay  and  the  land  seeded 
to  crimson  clover  to  be  plowed  down  for  the  following  corn  crop. 
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SUGGESTED  ROTATION  FOR  CORN  CULTURE  IN  NORTH  CAROLINA 

ON  SANDY  SOIL  OF  COASTAL  PLAINS  REGION. 

No.  L 


First  year Cotton i  Com i  Oats. 

!  Rye Cowpeas |  Cowpeaa. 

'  Crimson  Clover I  Crimson  Clover. 

Second  year '  Com i  Oats i  Cotton. 

'  Cowpeas |  Cowpeas Rye. 

I  Crimson  Clover '  Crimson  Clover. 

1                                    -I 
Third  year J Oats Cotton Com. 

I  ' 

I  Cowpeas Rye Cowpeas. 

'  Crimson  Clover |  Crimson  Clover | 


Farther  up  in  the  piedmont  section  on  the  sandier  soils,  where  cotton 
and  com  are  of  about  equal  importance,  rotation  N'o.  II  may  be  found 
profitable.  This  is  one  of  com,  cotton,  and  oats,  or  wheat,  as  local  con- 
ditions may  demand.  By  this  rotation  crimson  clover  may  be  sown  in 
the  cotton  either  at  the  last  cultivation  or  after  the  first  or  second  pick- 
ing. This  clover  should  be  plowed  under  in  the  spring  preparatory  to 
planting  corn.  Cowpeas  should  be  planted  in  rows  between  the  corn 
rows,  and  oats  or  wheat  sowed  after  the  com  stubble  and  peavines  have 
been  thoroughly  disked  to  pieces  and  plowed  under.  When  the  small 
grain  is  cut  the  land  may  be  plowed  and  sowed  to  peas,  which  may  be 
cut  for  hay  and  the  land  seeded  to  rye  and  crimson  clover  to  be  plowed 
under  for  cotton  the  following  year. 

SUGGESTED  CROP  ROTATION  FOR  CORN  CULTURE  IN  NORTH  CARO- 
LINA ON  THE  SANDY  SOILS  OF  THE  PIEDMONT  SECTION. 

No.  II. 


First  year i  Cotton Com '  Oats  or  Wheal. 

Crimson  Clover I  Cowpeas Cowpeas. 

I ; Crimson  Clover. 

! ' Rye. 

Second  year '  Cotton '  Oats  or  Wheat '  Com, 

'  Crimson  Clover Cowpeas Cowpeas. 

' Crimson  Clover ' 

' Rye 1 

Third  year '  Oats  or  Wheat Corn ]  Cotton. 

Peas Cowpeas |  Crimson  Clover. 


Crimson  Clover.. 
Rye 
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On  the  heavy  loam  clay  and  clay  loam  soils  of  the  piedmont  and 
mountain  sections  rotation  No.  Ill  is  recommended  in  the  production 
of  the  com  crop.  In  this  rotation  wheat  is  sown  in  the  fall  and  red 
clover  is  sown  in  the  spring  on  the  fall-sown  grain  and  allowed  to  occupy 
the  land  that  year  and  the  year  following.  In  the  fall  of  the  following 
year,  after  the  first  crop  of  clover  has  been  cut  for  hay,  the  second  crop, 
bearing  the  seed,  should  be  turned  under  for  corn  the  following  year. 
Wheat  may  follow  com  in  the  fall  and  the  cycle  repeated. 

SUGGESTED  CROP  ROTATION  FOR  CORN  CULTURE  IN  NORTH  CARO- 
LINA ON  RED  SOILS'  OF  PIEDMONT  AND  YELLOW  SOILS  OF  THE 

MOUNTAIN  SECTIONS. 

No.  IIL 


Riat  year |  Wheat.. 

Second  year Clover. 


Clovor Corn. 

Corn Wheat. 

Third  year Com Wheat Clover. 


CORN  JUDGING— SCORE-CARD. 

It  has  been  well  said  that  the  highest  and  only  purpose  of  the  corn 
judge  is  to  give  first  rank  to  that  sample  which,  in  his  estimation,  is 
capable  of  producing  more  com  of  better  quality  than  any  other  sample 
on  exhibition. 

But  on  what  basis  does  the  judge  make  his  decision?  "At  the  great 
com  exhibit  at  the  Chicago  Exposition  in  1886,  five  expert  judges 
worked  some  days  in  preparing  a  scale  of  points  to  guide  them  in  their 
decisions."*  This  was  the  first  use  of  the  score-card.  Since  then  a 
number  of  States  have  adopted  score-cards  which  seemed  best  suited  to 
the  corns  grown  by  the  farmers  in  their  different  localities. 

The  purpose  of  the  score-card  should  be  to  convey  to  the  mind  the 
essential  points  to  be  considered  in  examining  an  ear,  sample,  or  an 
exhibit  of  com ;  to  impress  the  relative  value  of  these  points ;  to  explain 
their  exact  meaning,  and  show  why  they  mean  so  much. 

Many  changes  have  been  made  in  the  original  score-card,  and  still  we 
question  whether  it  has  been  correlated  with  the  farmer's  practice  in  a 
way  to  be  of  the  most  benefit  to  him. 

A  properly  constructed  score-card  should  be  a  criterion  by  which  to 
judge  not  only  the  sample  of  com  at  the  corn  show,  but,  through  this 
sample,  the  real  progress  made  by  the  farmer  in  actual  corn  production. 

The  following  suggested  score-card  for  North  Carolina  conditions  is 
submitted  in  the  hope  that  it  may  bring  out  some  points  not  hitherto 
properly  stressed  in  corn-judging  contests. 

*Com  (Bowman  and  Croasly),  page  406. 
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suggested  soobe-oabd  fob  nobth  carolina. 

Uniformity  of  exhibit 5 

Trueness  to  type 5 

Prolificacy 15 

Shape  of  ear 2 

Purity   5 

Butts    3 

Tips 20 

Space  between  rows 10 

Dimensions  of  ear 2 

Uniformity  of  grain 3 

Per  cent  of  corn  to  cob 20 

Viability   10 

Uniformity  of  Exhibit. — The  ears  must  all  be  as  nearly  the  same 
length  as  possible.  The  ears  may  be  short  or  they  may  be  long,  as 
regards  the  standard  length  of  the  variety  exhibited,  but  they  must  all 
be  of  the  same  length.  If  some  of  the  butts  are  poor,  let  them  all  be 
poor  alike,  or  let  them  all  be  good  alike.  If  the  variety  is  white,  let  all 
the  oars  be  perfectly  white,  and  do  not  exhibit  a  lot  of  corn  of  mixed 
color  unless  this  mixture  of  color  is  characteristic  of  the  variety.  Let 
the  exhibit  present  a  rounded  whole  and  not  an  irregular  mixture  of 
varieties  and  types. 

Trueness  to  Type. — If  a  cylindrical  ear  is  the  type,  let  all  the  ears 
be  cylindrical.  If  the  type  of  ear  is  one  that  naturally  tapers,  see  that 
all  the  ears  in  the  lot  taper. 

Prolificacy. — It  is  generally  conceded  that  the  prolific  corns  produce 
more  bushels  per  acre  than  the  one-ear  varieties,  and  for  this  reason  it 
would  seem  advisable  to  encourage  the  growth  of  these  higher  yielding 
strains.  Other  things  being  equal,  therefore,  an  exhibit  of  a  prolific 
variety  of  corn  will  generally  take  the  premium  over  a  nonprolific.  In 
our  score-card  we  have,  therefore,  allowed  fifteen  points  for  prolificacy. 

The  prolific  corns  always  bear  comparatively  small  ears,  but  the 
exhibit  should  contain  the  largest  ears  that  can  be  found  in  the  crop  of 
the  prolific  variety  grown.  The  contestant  must  not  exhibit  nubbins, 
but  well-grown  cars  of  the  variety  and  of  good  shape  and  soundness. 

Purity. — This  refers  more  especially  to  the  breeding  of  the  variety. 
If  the  variety  has  white  cobs,  there  must  not  be  an  occasional  red  cob 
in  the  exhibit.  If  the  corn  is  white,  the  ears  must  not  have  an  occa- 
sional red,  yellow,  or  blue  grain,  but  all  the  grains  on  all  the  ears  must 
be  white.  If  the  variety  has  a  smooth  dented  ear,  the  exhibit  must  not 
contain  ears  with  rough  dented,  chaffy  grains,  but  all  grains  on  all  ears 
must  have  the  same  general  characteristics. 

Butts. — The  contestant  must  be  very  careful  to  see  that  ears  with 
well-filled  butts  are  selected.  A  poorly  filled  butt  shows  lack  of  proper 
pollination,  which  may  be  transmitted  and  become  a  serious  defect  in 
the  variety. 
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The  butts  should  have  uniformity  in  size  and  shape.  Do  not  select 
ears  with  swelled  butts,  as  these  generally  have  lost  rows,  that  is,  rows 
that  start  but  do  not  extend  to  the  tip  of  the  ear,  and  have  irregular, 
crumply  grains. 

Tips, — We  must  emphasize  the  importance  of  well-filled  tips,  because 
this  quality  of  ear,  much  more  than  that  of  the  filling  of  the  butts,  is 
under  the  direct  control  of  the  farmer. 

If  the  tips  show  lack  of  pollination,  the  indications  are  that  the  pollen 
had  ripened  and  gone  before  the  silks  had  come  out  from  the  tip  grains ; 
in  other  words,  the  variety  has  a  tendency  to  be  proterandrous.  This 
tendency  can  be  overcome  by  carefully  selecting  for  seed  only  those  ears 
having  well-filled  butts  and  tips. 

Some  varieties  of  corn  seem  to  have  a  natural  tendency  to  pointed 
tips,  but  when  pointed  tips  occur  in  a  variety  which  normally  produces 
cylindrical  ears  there  is  something  wrong  either  with  the  season  or  the 
method  of  cultivation.  Frequent,  shallow,  and  late  cultivation  which 
couFcrves  great  stores  of  soil  moisture  will  generally  fill  the  tips  with 
well-grown  and  well-developed  grains.  When  the  latter  part  of  the 
season  has  been  too  dry  or  the  crop  has  been  "laid  by"  too  soon,  the 
grains  decrease  in  size  from  butt  to  tip  from  the  dimensions  of  normal 
grains  of  the  variety  to  those  of  popcorn ;  while  with  normal  seasons, 
or  late  cultivation,  the  grains  are  nearly  as  large  within  an  inch  of  the 
tip  as  they  are  within  an  inch  of  the  butt.  We  arc  inclined,  therefore, 
to  score  twenty  points  for  well-filled  tips  on  account  of  the  bearing  it 
has  on  the  cultivation  of  the  com  crop. 

Space  Between  Rows  is  generally  influenced  by  the  manipulation  of 
the  crop  in  the  field.  Pulling  the  fodder  and  cutting  the  tops  frequently 
cause  a  shrinkage  in  the  grains,  and  the  weight  of  the  ears  are  thus 
reduced.  In  order,  then,  to  discourage  the  pulling  of  the  fodder,  which 
is  a  very  poor  forage  at  best,  and  thus  increase  the  acre  yield  of  corn 
in  the  State,  we  have  given  ten  points  in  favor  of  the  absence  of  exces- 
sive space  between  rows  except  in  those  varieties,  like  Hickory  King, 
in  which  large  space  between  the  rows  is  a  variety  characteristic.  The 
reduction  of  the  space  between  the  rows  increases  the  amount  of  corn 
that  may  be  shelled  from  the  cob. 

Dimensions  of  Ear  refers  to  the  length  of  the  ear  and  circumference 
of  the  ear  measured  about  midway  from  butt  to  tip.  The  relative  dimen- 
sions are  generally  reckoned  at  one  to  three-fourths.  That  is,  the  cir- 
cumference should  generally  be  about  three-fourths  of  the  lensjth.  To 
illustrate:  if  the  ear  is  ten  inches  long  the  circumference  would  nor- 
mally be  about  seven  and  one-half  inches  about  midway  of  the  ear. 
The  dimensions  are  important  mainly  in  aiding  the  exhibitor  in  secur- 
ing uniformity  in  his  exhibit,  and  is,  therefore,  given  but  two  points 
in  the  score-card. 

Uniformity  of  Orain  is  important  not  only  in  imparting  a  pleasing 
appearance  to  the  exhibit,  but  is  very  essential  in  planting  the  crop  with 
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the  modern  corn-planting  machinery.  Grains  of  irregular  shape  do  not 
plant  well  and  are  liable  to  lack  uniformity  in  germinating  power. 
Uniformity  of  grain  is  a  factor  that  can  be  largely  controlled  by  per- 
sistent selection  of  seed  ears  with  uniform  grains,  but  since  the  farmer 
has,  perhaps,  less  control  over  this  than  many  other  characteristics  of 
the  ear,  we  have  allowed  but  three  points  for  uniformity  of  grains. 

Per  Cent  of  Corn  to  Cob,  together  with  prolificacy,  determines  largely 
the  acre  yield  of  the  variety.  A  high  per  cent  of  corn  to  cob  requires 
a  deep  grain  and  a  relatively  small  cob.  An  effort  should  be  made  to 
have  the  variety  shell  out  at  least  90  per  cent  of  com  to  cob.  The 
present  standard  is,  of  course,  only  80  per  cent,  making  70  pounds  of 
ears  shell  out  56  pounds  of  grain  when  the  corn  is  air  dry. 

It  is  not  easy  to  say  just  what  proportion  the  depth  or  length  of 
grains  should  bear  to  the  diameter  of  cob,  but  a  number  of  measure- 
ments of  what  seemed  to  be  ideal  ears  revealed  a  proportion  of  one  to 
eight-tenths.  That  is,  the  diameter  of  the  cob  midway  between  butt 
and  tip  measured  eight-tenths  as  much  as  two  of  the  grains  laid  end  to 
end.  It  is  likely  to  be  found  that  the  best  proportion  of  length  of 
grain  to  diameter  of  cob  will  run  about  one  to  three-fourths,  the  same 
as  the  proportion  of  length  to  circumference  of  ear.  This  proportion 
of  depth  of  grain  to  diameter  of  cob  bred  into  the  leading  prolific 
varieties  will  greatly  increase  the  acre  yields  over  the  State, 

The  per  cent  of  com  to  cob  is  so  very  important  and  so  completely 
under  the  control  of  the  com  breeder  that  twenty  points  are  given  io 
this  factor  in  the  score-card. 

Viability  is  the  power  the  individual  grains  have  to  germinate  and 
grow.  An  exhibit  of  com  that  possesses  good  viability  is  sound,  mature, 
clean,  and  in  good  market  condition.  The  com  judge  lays  considerable 
stress  on  soundness  and  market  condition,  as  these  factors  determine  the 
final  disposition  of  the  product.  Ten  points  have  been  given  this  factor 
in  the  score-card. 

Some  corn  shows  exhibit  a  great  many  different  kinds  of  com  and 
fail  to  classify  them.  It  is  not  unusual  to  find  nonprolifics,  prolifics, 
white,  red,  yellow,  blue,  speckled,  soft,  flint,  deep  grained,  and  shallow 
grained  varieties,  as  well  as  pod  corns  and  popcorns,  all  exhibited  under 
the  same  class.  Here  the  judge  is  evidently  put  in  a  position  where  an 
intelligent  decision  under  the  circumstances  is  impossible. 

Every  distinct  variety  should  be  placed  and  judged  in  a  class  by  itself, 
that  is,  the  prolific  corns  should  be  placed  in  a  class  to  themselves;  the 
nonprolifics  in  a  class  to  themselves,  the  yellow  corns  in  a  class  to  them- 
selves; the  popcorns  in  a  class  to  themselves,  etc.,  and  premiums  and 
awards  made  accordingly. 

VARIETIES  AND  VARIETY  TESTS. 

We  can  never  hope  to  get  any  one  best  variety  of  corn  for  all  our 
different  soil  types  and  climatic  conditions,  but  must  expect  each  of  the 
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three  or  four  geographic  divisions  of  the  State  to  develop  and  require 
varieties  and  strains  of  com  suited  to  their  own  peculiar  conditions  of 
soil  and  climate. 

There  are  hundreds  of  different  commercial  varieties  and  strains  of 
com  in  the  United  States  to-day.  A  number  of  these  commercial  varie- 
ties have  distinguishing  characteristics,  while  many  of  them  have  not, 
but  are  the  same  variety  listed  under  different  trade  names  for  com- 
mercial purposes  only.  This  is,  of  course,  unfortunate,  as  it  serves 
only  to  confuse  the  farmer  and  causes  him,  many  times,  to  buy  seed  com 
that  he  otherwise  would  not  have  bought  had  he  known  just  what  the 
would-be  new  variety  represented.  There  are,  however,  a  number  of 
good  and  distinct  varieties  of  corn  in  North  Carolina  grown  by  men  of 
the  highest  integrity  and  put  on  the  market  under  such  trade  names  as 
will  not  confuse  the  buyer.  Among  these  are  Biggs'  Seven-ear,  Good- 
man's Prolific,  Cocke's  Prolific,  Weekley's  Improved,  Hickory  King, 
Farmer's  Favorite,  and  a  number  of  others. 

In  the  case  of  live  stock,  each  breed  or  strain  is  developed  to  meet 
some  special  need  or  demand;  so,  also,  in  plants,  in  general,  a  variety 
is  the  result  of  a  definite  set  of  environmental  conditions  that  have 
combined  to  produce  the  variations  that  go  to  make  the  new  strain.  The 
variety,  then,  is  the  result  either  of  changed  natural  conditions  or  of 
effect  along  lines  carefully  laid  with  a  view  to  adapt  and  adjust  strains 
of  plants  to  new  environmental  conditions.  The  variety  thus  developed 
is,  in  the  nature  of  the  case,  adapted  to  the  surroundings  where  it  has 
been  making  its  best  yields. 

In  the  case  of  com  the  mere  existence  of  com  varieties  carries  with 
it  the  suggestion  that  they  are  not  all  equally  well  suited  to  all  climatic 
and  soil  conditions,  and  that  each  one  has,  doubtless,  proven  to  be  the 
best  variety  tested  in  its  native  locality.  We  are  to  assume,  then,  that 
these  are  all  good  corns  when  grown  under  favorable  soil  and  climatic 
conditions.  Again,  since  varieties  of  plants  are  generally  developed  in 
a  given  locality  under  given  soil  and  climatic  conditions,  it  follows  that 
they  will  make  as  good,  if  not  better,  yields  when  propagated  under  soil 
and  climatic  conditions  similar  to  those  under  which  they  have  been 
developed.  Now,  if  there  be  a  probability  that  varieties  of  corn  will 
make  better  yields  in  their  native  environments  than  elsewhere,  it 
follows  that  the  adaptability  of  the  many  different  varieties  put  on  the 
market  should  be  tested.  If  any  of  them  are  well  suited  to  the  climate 
and  soils  of  our  State  it  is  worth  our  while  to  know  it.  Should  they 
not  be  adapted  to  our  conditions,  such  knowledge  is  a  necessary  pro- 
tection against  loss.  The  only  way  to  gain  this  knowledge  is  to  subject 
these  corns  to  a  rigid  test  on  our  soils.  The  recommendations  of  the 
seedmen  are  frequently  imreliable,  since  they  never  know  whether  the 
environment  in  which  the  variety  has  been  developed  is  similar  to  the 
one  in  which  it  will  be  forced  to  grow. 
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With  a  view  to  protect  the  farmer  against  the  frauds  of  unscrupulous 
seedmen  and  originators  on  the  one  hand,  and  to  ascertain  the  varieties 
best  suited  to  the  soils  of  the  State  on  the  other,  the  State  Department 
of  Agriculture  began  several  years  ago  to  collect  corn  varieties  from 
different  parts  of  the  country,  and  to  subject  them  to  a  rigid  test  on  the 
recognized  corn  soils  of  the  State.  Since  then  over  sixty  different  varie- 
ties have  been  collected  and  tested — some  for  longer,  others  for  shorter 
periods. 

The  reader  will  bear  in  mind  that  in  any  given  year  all  of  the  varie- 
ties tested  were  subjected  to  identical  soil  and  climatic  conditions  at 
different  points  in  the  State  and  received  identical  treatment  as  to  culti- 
vation, fertilization,  and  previous  preparation  of  land. 

In  1911  the  Department  put  out  varieties  of  corn  at  a  number  of 
points  in  the  State,  covering  several  different  soil  types.  Table  Xo.  1 
shows  the  results  of  the  work  done  at  the  Iredell  Test  Farm  at  States- 
ville.  Here  the  five  highest  yielders  were  Weekley's  Improved,  Southern 
Beauty,  Snowflake, ■  Poole,  and  Batts'  Four-ear,  in  the  order  named; 
while  the  five  lowest  yielding  varieties  were  Shenandoah  White  Dent, 
Marlboro  Prolific,  Goodman's  Prolific,  Henry  Grady,  and  Crook's  Pro- 
lific, in  the  order  named. 

Table  No.  II  shows  the  results  of  the  work  at  the  Edgecombe  Test 
Farm  at  Rocky  Mount.  Here  the  five  highest  yielding  varieties  were 
American  Queen,  E-1,  Southern  Beauty,  Biggs'  Seven-ear,  and  Grood- 
man's  Prolific,  in  the  order  named;  while  the  lowest  yielders  were 
Henry  Grady,  Shenandoah  White  Dent,  Snowflake,  Blount's  Prolific, 
and  Cocke's  Prolific,  in  the  order  named. 

In  addition  to  the  variety  work  done  on  the  Test  Farms,  a  number 
of  test  experiments  were  made  locally  at  different  points  in  the  State. 
Table  No.  Ill  shows  merely  the  yield  in  bushels  per  acre  secured  at  the 
different  points.  In  these  tests  Biggs'  Seven-ear  stood  at  the  top,  with 
Eureka  holding  it  a  close  second.  The  table  is  self-explanatory,  but  it 
will  be  interesting  to  note  that  all  the  varieties  made  rather  high  yields 
and  that  the  yields  of  the  same  variety  were  very  different  at  different 
points  in  the  State.  Biggs'  Seven-ear  made  less  than  thirty  bushels  at 
Jackson,  but  over  seventy  bushels  per  acre  at  Tarboro.  These  differences 
are  due  both  to  soil  type  and  irregularities  in  soil  fertility. 

Table  No.  IV  shows  the  compiled  results  of  the  variety  test  work 
done  at  the  Edgecombe  Farm  1909  to  1911  inclusive.  Here  the  highest 
yielding  varieties  during  this  time  were  Biggs'  Seven-ear,  Hickory  King, 
and  Southern  Beauty,  in  the  order  named. 

Table  No.  V  shows  the  compiled  results  of  the  tests  made  at  the  Ire- 
dell Farm  during  the  same  period.  Here  Southern  Beauty,  Weekley's 
Improved,  and  Parker's  Prolific  were  the  three  highest  yielders. 

Table  No.  VI  shows  an  average  yield  of  two  years  at  the  Buncombe 
Test  Farm.  The  three  highest  yielders  on  this  farm  during  1909  and 
1910  were  Southern  Beauty,  Hickory  King,  and  Biggs'  Seven-ear. 


Digitized  by  VjOOQIC 


Thb  Bulletin. 


27 


No.  I— VARIETY  TEST  OF  CORN  AT  IREDELL  TEST  FARM  IN  1911. 


Stalks 
Per  put. 


Varieties. 


I. 


1 


Weddey  *s  Improved 

Southern  Beauty | 

Snowflake I 

Pbole. ' 

Batte'  Foui^ear 

Cocke's  Prolific I 

Boone  County 

Hiekory  King 

BloimVs  Prolific 

Fteker's  Prolific 

lippard's  Improved-. 

American  Queen 

One-ear  Com 


Yield     I     Yield 
Per  Plat,  i  Per  Aore. 

i 


Ij 


III  J I 


Golumbia  Beauty 

Indian  Twin 

Blggi*  Seven-ear 

White  If  a  jeetie 

Crook's  Prolific 

Henry  Grady 

Goodman's  Prolific 

Marlboro  Prolific 

iWliiteDent. 


218  218 

218!  218 

218j  218 

218  218 

218'  218J....1 

218|  218     1  ' 

218  2181    2  ; 

218  218!....! 

'        1 

2181  218     1  ' 

I        1        ' 

218  218|.... 

218;  2181    3  ' 

2181  218|    1  I 

218;  218     1  ! 

218|  218     3  I 

2181  218;    1  I 

218  218j    7  ! 

2181  2181.... I 

2181  218*    3  ' 

218,  2181.... I 

2181  2181  11  ' 

I  ' 

218i  218L.. 

I        I 

218j  2181    3 
218|  218|    3 


I  Shellinc  I     Total 
.     j  Capacity.  I  Weicht. 

f1 1 I . 


11  III  I J 

PQoQ  JOhOQ  |P4 
leoj  29201  38.9]  75    i  81.3!  18.7 


u 


U|  HHt 


I 

&6  (SI 


123  2570|  38.3!  ^7    ,  85.0i  15.0 
133'  2570i  37.5   68.51  82.4'  17.6 


117|  2660,  37.4  71    ,  85.91  14.1   53.21  46.8  2340     61 

1  1         1         1         I         I 

150  2790,  36.9|  75.5|  81.4  18.6]  48.1  51.9 

125  2770I  36.4I  76    !  80.2  19.8|  44.ll  55.9 

I  !          '          •                    1 

100<  2300|  35.1!  69.5<  81.2  18.8|  53.4  46.6  2000 

145,  2290'  34.6,  66    |  86.3;  13. 7|  44. 1>  55.9  2900 

114;  2670  34.61  77    i  81. l'  18.9!  53.9,  46.1   22801    62.5 

1         I  I                   .         -         I 

127.  25201  34.01  74 


146 

128.5 

128.5 

133 

134.5 

138.5 

115 

114.5 

133.5 

126 

118 

126 

110 

126 

116 

127 

120    !  135|  2400 

113.5.  134!  2270 

116 

106 


y.  38.3! 


47.7 


I 


Si 


52.3  3200 


51.01  49.0 
49.l|  50.9  2660 


I  155'  2360 

I 

1311  2520 

168|  2200 

I  168!  2500 

I  lll|  2320 

\  135i  2540 

,-i 


33.7|  70 

33.6'  75 

33. 3|  66 

32.8>  76 


j  81.0 

i  84.2| 

!  82.6 

1 

I  83.3 

I  78.9 


32.6|  71    I  83.0 
32.5|  78 


80.1 
81.0 
83.5 


32.41  74 

32.4,  70 

145,  2320'  32.2!  72    i  77.7 

I 
193'  212O1  32.2|  66    |  81.8 


1 


113 
117 
99 


i 


:  135i  2260,  31.8'  71    1  87.3 
'  140l  2340  31.2,  75    '  81.3 


19.0|  49.81  50.2   2540 

15. 8|  43. 2|  56.8|  3100 

17.4|  49.0'  51.0|  2620 

16.7  39.5i  60.51  3360 

21.1;  42.6!  57.4  3360 


*i 


I 


108   1980  27.8   71    I  82.11  17.9'  47.8 

I  I  I         I 


I7.0I  51. li  48.9I  2220 

!       1       ' 

19.91  48.4|  51.6  2700 
19.01  47.o|  53.0  2700 
I6.5'  45.81  54.2;  2680 
22.3  44.4I  55.61  2900 
64.6J  3860 
54.5>  2700 
54.5!  2800 

52.2I  2160 

1 


18.2J  35.4 
12. 7|  45.6 
18.71  45.5 


60  '  16 

I 

58.51  16 

56    I  17 

54    '  17 

I 

62    I  18 

61  I  19 
58.51  20 
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No.  II— VARIETY  TEST  OF  CORN  AT  THE  EDGECOMBE  TEST  FARM 

IN  1911. 


Am«rican  Queen 1100.5 

One-ear  Corn i  96.6   103.6 

!       : 

Southern  Beauty '  87 

Biggi' Seven-ear 101       104 

Gkx)dman's  Prolific |  87      |  93 

Batte' Fou^ear '05        06 

Eureka 04.5   160.6 

Cocke'eProUfic 91        74 

Hickory  King 79      lOfl 

White  MajeeUc ,  82.5  |147.5 

Parker'a  ProUfic 85.5  j  59.5 

Columbia  Beauty 79.5  I  80.5 

Crook's  ProUfic 79        56 

Marlboro  Prolific 87.5     97.5 

Poole 

Indian  Twin. 
Boone  County. 
Weekley's  Improved 

Blount's  Prolific 76      '79 

Snowflake 68      i  87 

Shenandoah  White  Dent....   63      112 
Henry  Grady 14      196 
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No.  Ill— LOCAL  EXPERIMENTAL  VARIETY  TESTS. 


Varieties. 


J 


Bigga'  Seven-««r 

Eureka 

Baits'  Four-ear 

Henry  Grady 

E-1 

Southern  Beauty 

American  Queen 

Boone  County 

Goodman's  Prolific 

White  Majestic 

Snowflaka. 

Crook's  Improved 

Columbia  Beauty 

Shenandoah  White  Dent.. 

Inker's  Prolific 

Indian  Twin— 

Blount's  Prolific 

Marlboro  Prolific 

Poole 

Hiekory  King 


29.7  ' 

I 

22.2  ; 

21.7  I 

18.8  I 
21.4  I 
24.2  I 

25.1  I 

18.2  ' 
22.2  ] 
24.2  ! 
21.7  ! 


18.0  I 
22.8  I 


18.2  I 


20.8  i 
23.1  I 
20.5  I 
19.1 
21.4 
18.2 


i 


Location. 


I 


3 


Yield 
23.4  I 

20.4  i 
I 

22.8  < 

21.3  ' 

19.5  I 

15.9  I 
16.8  I 

21.3  I 
14.7  I 
21.0 

15.6  I 
15.6  I 
15.3 

16.2  I 

20.4  j 
17.4  I 

21.3  I 


in  Bushels  Per  Acre, 


18.6 


24.9  i 


29.5 

34.5 

35.7 

29.1 

35.3 

28.7 

31.6 

35.9 

34.9 

38.4 

33.6 

32.4 

32.3  ' 

31.6  , 

2&.6  ' 

29.9 

31.2 

29.1 

32.6 

25.5 


72.2  I 
58.4  I 
58.4; 

60.4  i 

I 

t 


54.5 


47.9  I 
55.8  I 
42.7  I 
50.9 

42.7  ' 

I 

46.0  I 

57.1  i 


50.6 


47.3  ! 

I 
53.8  I 

47.7  1 

49.9 

46.0  I 

39.4  I 
42.7  1 


46.7 
68.7 
65.0 
60.5 
57.7 
63.2 
55.0 
66.0 
55.0 
60.5 
55.0 
55.0 
55.0 
63.2 
67.7 
49.5 
52.2 
52.5 
55.0 
52.2 


I  1  1  ;  I 


04 

■3 


S 
it 


1- 


32.7 
24.8 
26.0 
23.7 
23.7 
26.5 

25.1 

I 
28.5  I 

23.1  j 

23.7  1 

23.1  ' 


24.2  , 
24.8  < 
25.1  , 

26.7  ' 

26.8  , 


24.5 
22.0  ' 
23.4 


39.0 

38.1 

36.2 

35.8 

35.6 

35.0 

34.7 

34.6 

34.5 

34.0 

33.8 

33.7 

33.5 

33.4 

33.4 

32.9 

32.3 

32.0 

31.5  I 

31.1 


I 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
14 
15 
16 
17 
18 
19 
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No.  IV— COMPILED  RESULTS  OF  VARIETY  TEST  OP  CORN— EDGE>- 
COMBE  TEST  FARM. 


1909. 


Varieties. 


MIO. 


31 
11 


"3  0  §  ;S  o.g  «i  "g  a  g 

3| 6  iSllJ;  3| s 


jSiSft.  K-aoS'  >-6(S 


i-8.« 


lip  a 


1911. 


Averam  for 
Three  Years. 


II      ,i|"8    is* 

Is 


Biopi' Seven-ear I  41.5  1 

Hickory  King |  30.0  i  13 

Southern  Beauty 27.2  21 

Weekley's  Improved. 40.7  2 

Parker's  Prolific 15.6  31 

Boone  County 13.7  32 

Henry  Grady 28.2  16 

Goodman's  Prolific 31.5  ,  10 


31.9 
35.5 
31.3 
23.3 
26.0 
25.1 
24.8 
23.6 


2 

1 
3 
15 
8 
10 
11 
13 


26.5 
24.3 
27.6 
20.6 
23.4 
21.4 
4.4 
26.3 


•31 


33.3  ' 
29.9 
28.7, 
28.2  ' 
21.6  ' 

20.0  ' 

19.1  ' 
17.1  I 


No.  V— COMPILED  RESULTS  OF  VARIETY  TEST  OF  CORN- 
TEST  FARM. 


-IREDELL 


1909. 


1910. 


1911. 


Oversees 
rhxiMYe 


Three  Yean. 


Varieties. 


It  jp.n  'lis. 

llij.lillty 


2g< 


Southern  Beauty 30.4 

Weekley's  Improved 26.5 

Parker's  Prolific 34.2 

Boone  County 31.0 

Hickory  King 21.5 

Biggs'  Seven-ear 26.0 

Goodman's  Prolific 24.2 

Henry  Grady 23.4 


5 

39.4 

14 

38.4 

1 

35.2 

3 

32.8 

30 

32.1 

17 

29.5 

22 

31.7 

29.3 


1 
2 
6 
8 
9 
16 
11 
17 


OQpQ     . 

o.2§ 


38.3 
38.9 
34.0 
35.1 
34.6 
32.4 
31.8 
32.2 


|3o  I 
lit 


2 
1 
9 

7  ' 

I 

8  I 

16  I 
18  I 

17  ' 


•si 

"O  a 


36.0 
34.6 
34.4 
32.9 
29.4 
29.3  , 
29.2  ' 
28.3 


I* 
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No.  VI— COMPILED  RESULTS  OF  VARIETY  TEST  OF  CORN— BUN- 
COMBE TEST  FARM— BOTTOM-LAND. 


Varietua. 


1009. 


1010. 


A.vera«Bfor 
Two  Yean. 


11 

Pi 


kl^ 


Southern  Beauty 

Hiekory  King 

Bices'  Sevan-ear 

Boone  County 

Cooke'a  Prolific 

WilUama* 

Weekley'a  Improved. 

Pvker's  Prolific 

Goodman's  Prolifie. . 


24.0 
25.7 
25.2 
25.6 
25.2 
23.8 
21.4 
10.2 
16.2 


2>i  I 


00  pq 


m 


3§ 


8^ 


>-o^ 


11 1 

15  ! 

21 


I 


I 


231 


42.3 
38.3 
87.5 
37.2 
35.8 
36.8 
36.6 
34.8 
34.6 


i's  1 


mill. 


all 

-I 
0A4 


33.1 

32.5 
31.3 
31.3 
80.5 
30.0 
20.0 
27.0  i. 
25.4  ' 


THE  BEST  VARIETY  TO  USE.. 

In  case  care  has  been  taken  in  the  selection  and  adaptation  of  the  seed^ 
we  unhesitatingly  say  the  best  variety  for  yon  to  use  is  the  one  you  have 
developed  on  your  own  farm.  By  adaptation  we  mean  the  growing  of 
the  same  variety  on  the  same  kind  of  land  for  a  sufficient  length  of  time 
to  allow  it  to  become  adjusted  to  its  soil  and  climatic  surroundings. 

The  varieties  of  com  that  have  given  good  results  in  the  piedmont 
section  for  the  past  several  years  are  Weekley's  Improved,  Southern 
Beauty,  and  Cocke's  Prolific. 

Those  that  have  done  well  in  the  coastal  plains  section  are  Cocke's 
Prolific,  Biggs'  Seven-ear,  Southern  Beauty,  and  Hickory  King. 

CORN  PRODUCTION  IN  NORTH  CAROLINA. 

A  glance  at  the  following  tables  will  show  the  acreage,  production, 
average  acre  yield,  and  market  value  of  the  com  crop  of  North  Carolina 
from  1900  to  1910  inclusive. 

It  will  be  noted  that  the  acreage  has  gradually  increased  from  not 
quite  2,500,000  acres  in  1900  to  over  3,000,000  acres  in  1910.  The  total 
yield  has  also  increased  from  not  quite  30,000,000  bushels  in  1900  to  over 
67,000,000  bushels  in  1910.  The  farm  value  of  the  crop  has  likewise 
increased  from  not  quite  $17,000,000  in  1900  to  nearly  $43,500,000  in 
1910. 

Table  No.  VIII  shows  the  distribution  of  corn  production  over  the 
State  by  counties.    Bobeson  County  leads  the  State  in  total  yield  with 
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SOURCES  OF  SEED  TESTED  IN  1911. 

ForMdr.  Savrce.  AUrn: 

Weakley's  Improved N.  C.  Department  of  Acrioulture 

Southern  Beauty L.  A.  Stroup Tobaoooville,  N.  C. 

Snowflake T.  W.  Wood  A  Sons Richmond,  Va. 

Poole J.  C.  Poole Marion.  N.  C. 

Bafcte'  Four-ear J.  F.  Batta Oamer,  N.  C. 

Cooke's  Prolific N.  C.  Department  of  Acrioultuie 

Boone  County T.  W.  Wood  ft  Sons Richmond.  Ya. 

Hickory  King A.  O.  Lee Hickory.  Va. 

Blount's  Prolific T.  W.  Wood  ft  Sons Richmond,  Va. 

Parker's  ProUfic T.  B.  Parker Raleigh.  N.  C. 

lippard's  Improved R.  Lippard... StatesviUe,  N.  C. 

American  Queen T.  W.  Dalton Crits,  Va. 

E-1 Coker  Brofhera Hartsville,  8.  C. 

Eureka T.  W.  Wood  ft  Sons Richmond,  Va. 

Columbia  Beauty T.  W.  Wood  ft  Sons Richmond.  Va. 

Indian  Twin H.  T.  Macon Warrenton,  N.  C. 

Biggs'  Seven-ear Noah  Biggs Scotland  Neek,  N.  C. 

White  Majestic T.  W.  Wood  ft  Sons Richmond,  Va. 

Crook's  Improved Crook  Brothers Huron,  Tenn. 

Henry  Grady W.  G.  Headen Austell,  Qa. 

Goodman's  Prolific J.  K.  Goodman Mount  UUa,  N.  C. 

Marlboro  Prolific Excelsior  Seed  Farm Cheraw,  8.  C. 

Shenandoah  White  Dent T.  W.  Wood  ft  Sons Richmond,  Va. 
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WHAT  AN  ACRE  OF  CORN  MAY*  YIELD. 


With  rows  four  feet  apart,  and  com  planted  eighteen  inches  apart 
in  the  row  with  one  stalk  in  the  hill,  an  acre  of  com  will  contain 
7228  stalks.  With  each  stalk  bearing  one  ear,  there  will  be  produced 
7228  ears  of  com  per  acre.  If  but  one  ear  per  stalk  is  grown  that  ear 
should  not  weigh  less  than  twelve  and  one-half  ounces,  thus  giving  the 
farmer  90,350.  ounces  of  ear  com.  There  are  1,120  ounces  in  one  bushel 
of  ear  com.  Therefore,  if  we  divide  90,350  by  1,120  we  will  get  about 
80.6  bushels  as  the  amount  of  shelled  com  that  may  be  grown  on  an  acre 
of  ground  under  ideal  conditions  with  a  one-ear  variety  of  corn. 

Should  the  farmer  grow  two  12.5  ounce  ears  per  stalk  his  yield  will, 
of  course  be  doubled.  Again  should  he  reduce  the  distance  between 
hills  to  nine  inches  and  also  grow  two  12.5  ounce  ears  per  stalk,  he  wiU 
multiply  his  original  yield  by  four,  or  produce  over  three  hundred  and 
twenty  bushels  per  acre. 

Of  course  this  is  far  above  the  highest  limit  yet  reached,  or,  indeed, 
is  ever  likely  to  be  reached,  but  a  yield  of  over  two  hundred  and  thirty 
bushels  per  acre  has  already  been  produced  and  the  contest  is  still  on. 

The  important  point  to  be  noted  in  this  connection  is  that  the  eighty 
bushel  yield  cannot  be  made  unless  the  stand  is  practically  perfect. 
Therefore,  the  factors  which  operate  in  producing  the  perfect  stand  must 
receive  the  most  careful  consideration.     First  among  these  is  the 

SELECTION  AND  PREPARATION  OF  SEED. 

A  task  well  begun  is  half  done.  Obviously,  the  most  important  part 
in  beginning  the  task  of  growing  a  corn  crop  is  the  selection  of  good 
seed.  Now,  there  are  two  kinds  of  good  seed.  There  is  a  good  variety 
seed  and  a  good  vitality  seed.  It  is  needless  to  say  that  however  good 
may  be  the  variety  we  select,  oud  crop  will  be  a  failure  if  the  vitality 
of  the  seed  we  plant  is  not  strong  enough  to  give  us  a  good  stand.  It 
is,  therefore,  more  important  for  us  to  have  good  viable  seed  for  plant- 
ing than  to  have  a  good  variety  to  plant,  in  case  we  cannot  get  both 
qualities  in  the  same  sample. 

Did  you  ever  select  your  seed  com  from  the  crib  in  the  spring?  Yes. 
Then  it  is  safe  to  assume  that  you  picked  out  the  finest  looking  ears 
you  could  find,  I  suppose  most  of  us  would  do  that.  But  how  many 
ears  like  the  ones  you  chose  for  seed  were  borne  on  a  single  stalk — ^two, 
three,  or  four?  The  chances  are  that  in  ninety-nine  cases  out  of  a 
hundred,  not  more  than  one  such  ear  as  you  chose  for  seed  was  bom©  on 
a  single  stalk  last  year.  Why?  Because  the  high  yielding,  prolific  corn- 
stalks do  not  bear  big,  showy  ears.  The  ears  produced  by  these  plants 
and  these  varieties  are  generally  medium  to  small.  By  thus  selecting 
your  seed  in  the  crib  you  accelerate  the  tendency  of  your  com  to  grow 
one  ear  to  the  stalk,  and  thus  reduce  the  yield  per  acre.  . 

No  com  grower  should  think  of  making  crib  selections  of  seed  for 
planting.  In  the  fall,  when  the  husks  are  turning  brown  on  the  ears, 
the  farmer  should  search  his  fields  for  such  plants  as  he  would  be  glad 
to  grow  the  following  season.     He  will  not  find  a  great  many  such 
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plants,  but  he  will  find  a  few,  and  these  he  should  select  and  carefully 
tag  for  seed.  The  stalks  must  not  be  cut  or  have  the  fodder  pulled 
from  them  at  all.  Let  the  stalks  dry  up  and  the  ears  cure  out  thoroughly 
before  taking  them  in  from  the  field. 

BREEDma  PLAT. 

Select  enough  of  these  ideal  plants  for  the  crop  next  season  and 
reserve  a  number  of  the  best  of  these  carefully  selected  ears  for  the 
breeding  plat. 

The  breeding  plat  should  be  on  land  similar  in  all  respects  to  the 
land  on  which  the  general  crop  is  to  be  planted.  In  this  plat  plant 
some  fifty  or  one  hundred  rows  of  fifty  to  one  hundred  hills  each  from 
the  best  ears  selected  in  the  field  from  the  general  crop,  and  fertilize 
and  cultivate  just  as  you  would  the  rest  of  the  com  crop. 

It  is  a  well  established  fact  that  seed  com  that  has  been  crossed 
makes  a  better  yield  and  a  better  quality  of  com  than  seed  that  has  been 
inbred.  You  must,  therefore,  select  from  this  breeding  plat  only  such 
ears  as  have  been  rigidly  crossed. 

In  order  to  insure  rigid  crossing  in  the  seed  patch  you  have  only 
to  resort  to  the  simple  operation  of  detasseling  every  other  row  or  every 
other  hill,  leaving  tassels  in  the  two  outside  rows. 

Do  not  pull  the  fodder  from  the  breeding  plat,  but  let  the  stalks 
dry  up  and  the  ears  remain  in  the  field  until  they  have  dried  out  thor- 
oughly. Now  go  into  the  breeding  plat  and  select  your  seed  corn  for 
the  next  crop.  Take  only  the  best  ears  from  the  best  stalks.  It  would 
be  well,  however,  to  make  a  careful  examination  of  the  plat  before  the 
stalks  dry  up,  in  order  to  note  any  tendency  to  disease  among  the 
stalks.  Those  stalks  showing  susceptibility  to  any  of  the  common 
diseases  of  com  should  either  be  cut  out  at  once  or  so  marked  that  ears 
will  not  be  taken  from  them  for  seed  at  gathering  time.  Be  sure  that 
every  ear  selected  for  seed  the  following  year  is  taken  from  a  detasseled 
stalk.  Not  a  single  ear,  no  matter  how  beautiful  it  may  be,  should  be 
taken  from  a  stalk  in  which  the  tassel  has  been  allowed  to  grow. 

Enough  com  should  be  selected  from  this  breeding  plat  to  plant  the 
general  crop,  but  the  very  best  ears  in  the  plat  should  be  kept  for  the 
breeding  plat  the  following  year.  Always  plant  the  very  best  selection 
in  the  breeding  plat  and  save  the  rest  for  the  general  crop.  You  will 
thus  gradually  increase  the  general  strength  and  vigor  of  your  whole 
crop  by  concentrating  your  efforts  on  a  small  area  from  year  to  year 
with  a  view  to  increasing  the  vitality  and  prolificacy  of  the  strain. 

PRESERVATION  OF  SEED. 

Having  thus  carefully  selected  your  seed  corn,  the  next  step  is  to 
give  it  proper  care  and  attention  till  planting  time.  The  best  and  most 
viable  seed  com  may  have  its  germinating  power  greatly  reduced  by 
improper  handling  and  storing  during  the  winter  months. 

The  first  essential  in  the  preservation  of  seed  com  is  a  dry  place. 
After  having  been  allowed  to  dry  out  thoroughly  in  the  fall,  the  ears 
should  be  crefully  stored  in  a  dry  place  where  rats  cannot  get  at  them 
and  where  the  com  weevil  is  not  likely  to  bother.  Seed  corn  should  by 
no  means  be  stored  in  an  open  crib  or  a  damp  cellar. 

On  one  occasion,  "Four  bushels  of  corn  were  harvested  and  divided 
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into  two  equal  parts.  One  part  was  well  dried  and  kept  dry  during  the 
winter  in  a  seed  house  and  the  other  kept  in  an  ordinary  com  crib. 
On  rich  bottom  land  the  well  preserved  seed  produced  18  bushels  more 
per  acre  than  the  cribbed  seed;  while  on  poor  upland,  the  well  pre- 
served seed  produced  7  bushels  more  per  a,cre  than  the  cribbed  seed. 
The  cribbed  seed  germinated  as  well  as  the  well  preserved  seed,  but  the 
resulting  plants  were  less  thrifty  and  less  productive.*' 

It  is  thus  highly  important  that  the  seed  com  be  kept  with  great  care 
through  the  winter  months. 

GERMINATION  TEST. 

Every  farmer  wants  to  know  what  per  cent  of  his  com  is  capable  of 
coming  up,  before  he  puts  it  into  the  ground.  Some  weeks  before  plant- 
ing, therefore,  the  seed  com  should  always  be  put  through  the  germi- 
nation test.  This  may  be  done  in  diflFerent  ways.  Each  ear  may  be 
shelled  separately  and  ten  grains  put  in  moist  soil  or  on  moist  blot- 
ting paper  and  kept  in  a  warm  place  till  they  sprout.  Note  carefully 
how  many  of  these  ten  grains,  taken  at  random,  make  a  good,  vigorous 
germination,  sending  out  both  root  and  leaf.  Another  method  allows 
all  the  seed  com  to  be  shelled  and  a  sample  of  one  hundred  grains  taken 
at  random  and  put  in  the  test.  In  the  first  case  the  number  of  grains 
germinating  multiplied  by  ten  will  give  the  per  cent  of  germination 
secured.  For  example :  if  six  grains  out  of  the  ten  make  a  good  germi- 
nation this  would  equal  a  germination  of  60  per  cent.  In  the  latter 
case  the  actual  number  of  grains  in  the  hundred  that  germinated  would 
represent  the  percentage  of  germination  secured.  Note  carefully  the 
strength  and  rigor  of  germination,  since  some  grains  have  enough 
vitality  to  barely  germinate,  but  not  enough  to  make  much  farther 
growth.  It  is  much  better  to  make  a  germination  test  of  each  ear,  as  by 
this  method  you  can  pick  out  and  discard  any  that  have  low  vitality, 
whereas  this  could  not  be  done  if  all  the  ears  were  shelled  together. 

PLANTINa. 

Date  of  Planting. 

The  best  time  for  planting  com  will  vary  with  the  locality.  In 
general,  it  is  better  to  defer  planting  in  favor  of  thorough  preparation 
of  the  seed  bed  than  to  rush  the  seed  into  the  ground  while  it  is  yet  cold 
and  damp  from  the  frosts  of  winter.  A  good  warm  seed  bed  is  very 
essential  to  the  prompt  germination  and  rapid  early  growth  of  the  corn 
plant,  and  this  condition  cannot  be  obtained  when  the  crop  is  planted 
too  early.  Again,  early  planted  com,  unless  planted  very  early,  is 
generally  more  subject  to  the  depredations  of  cut-worms  and  other  insect 
pests,  especially  when  planted  on  sod*  land,  than  when  planted  later. 

Depth  of  Planting. 

Early  planted  corn  should  not  be  planted  so  deep  as  that  nlanted 
later  in  the  season,  since  early  in  the  spring  the  ground  is  cold  and 
germination  is  more  slugs^ish.  As  the  season  advances  the  depth  ot 
planting  may  be  increased. 

When  the  seed  bod  has  been  properly  prepared,  furrows  should  he 
mn  some  five  to  six  inches  deep,  leaving  four  to  five  inches  of  loose 


Digitized  by 


Google 


The  Bulletin.  7 

finely  pulverized  soil  between  the  bottom  of  this  furrow  and  the  un- 
broken sub-soil  beneath.  In  the  bottom  of  this  furrow  the  com  should 
be  planted,  but  covered  shallow.  Com  is  generally  planted  too  near 
the  surface,  especially  in  the  piedmont  section,  where  the  midsummer 
drought  is  most  severe.  Here  the  com  should  have  its  root  system 
develop  rather  deeply  in  order  to  come  in  contact  with  better  and  more 
lasting  moisture  conditions.  When  a  large  amount  of  green  vegetation 
has  been  cut  up  and  incorporated  with  the  soil  it  is  highly  necessary 
that  the  crop  should  be  planted  deep  below  the  surface  (but  covered 
shallow)  in  order  to  escape  the  drying  effects  of  the  first  three  to  four 
inches  of  the  surface  soil  during  the  first  two  or  three  weeks  of  the  sea- 
son. Then,  too,  the  root  system  gets  thorough  hold  of  the  deeper  soil  and 
gradually,  as  the  season  advances,  rises  to  the  upper  soil  and  finally 
occupies  the  whole  soil  stratum,  thus  utilizing  all  the  available  plant 
food  present.  Of  course,  com  must  not  be  planted  too  deep,  but  a 
small  amount  of  careful  observation  and  a  little  experimentation  on  a 
given  soil  will  enable  the  farmer  to  judge  very  closely  of  the  proper 
depth  of  planting  for  best  results.  The  more  deeply  planted  com  does 
not  grow  off  so  rapidly,  as  a  rule,  but  withstands  the  midsummer 
drought  better  and  yields  more  com  in  the  fall. 

Thickness  of  Planting. 

The  thickness  of  planting  will  vary  with  the  variety  and  the  fertility 
of  the  soil.  It  will  be  borne  in  mind  that  the  high  individual  acre 
yields  that  have  been  made  in  the  South  during  the  past  two  or  three 
years  were  not  made  so  much  by  the  increased  prolificacy  of  the  indi- 
vidual stalks  as  by  the  increased  number  of  stalks  per  acre. 

On  account  of  the  irregularity  of  our  fields  the  checking  of  com 
by  means  of  the  check-row  planter  is  never  likely  to  become  general. 
The  crop  is  now  generally  planted  in  the  drill  and,  so  far  as  we  know, 
there  is  no  economic  necessity  for  changing  this  time-honored  method. 

The  drilling  of  the  crop  gives  the  opportunity  for  proper  spacing 
in  the  row;  the  thickness  of  planting  can  be  regulated  to  a  nicety. 
Experiments  seem  to  indicate  that  one  stalk  in  a  hill  with  hills  close 
together  give  better  results  than  the  same  number  of  stalks  per  acre 
with,  say,  two  stalks  in  a  hill.  That  is,  it  is  better  to  have  the  stalks 
twelve  inches  apart  and  one  in  a  hill  than  to  have  the  hills  three  feet 
apart  and  three  stalks  in  a  hill. 

Thinning  to  a  Stand. 

The  old  com  planting  proverb  of  *'one  for  the  jaybird,  one  for  the 
crow,  two  for  the  cut  worm,  and  one  to  grow"  was  based  on  sound 
philosophy.  Enough  com  should  always  be  planted  to  the  hill  to 
insure  the  perfect  stand,  knowing  full  well  that  a  number  of  accidents^ 
such  as  are  suggested  in  the  above  adage,  are  almost  sure  to  occur. 

When  the  plants  get  up  some  size  and  are  ready  for  thinning  the  field 
should  be  thinned  to  a  stand,  not  all  at  once,  but  gradually,  say.  in  two 
or,  possibly  three  different  thinnings,  the  last  one  to  be  made  when 
all  probable  accidents  from  depredations  of  birds,  worms,  and  insects 
have  passed.  Having  secured  the  perfect  stand,  the  yield  of  the  crop 
is  then  largely  under  the  control  of  the  farmer  and  will  be  in  direct 
proportion 'to  the  fertility  of  his  soil  and  the  cultivation  given   the 
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The  next  most  important  factor  in  the  production  of  high  yields  is 
the  variety  or  strain  of  com  used  in  planting  the  crop. 

VARIETIES  AND  VARIETY  TESTS. 

We  can  never  hope  to  get  any  one  best  variety  of  com  for  all  our 
different  soil  types  and  climatic  conditions,  but  must  expect  each  of 
the  three  or  four  geographic  divisions  of  the  State  to  develop  and 
require  varieties  and  strains  of  com  suited  to  their  own  peculiar  con- 
ditions of  soil  and  climate. 

There  are  hundreds  of  different  commercial  varieties  and  strains  of 
com  in  the  United  States  today.  A  number  of  these  commercial  varie- 
ties have  distinguishing  characteristics,  while  many  of  them  have  not, 
but  are  the  same  variety  listed  under  different  trade  names  for  com- 
mercial purposes  only.  This  is,  of  course,  unfortunate,  as  it  serves 
only  to  confuse  the  farmer  and  causes  him,  many  times,  to  buy  seed 
corn  that  he  otherwise  would  not  have  bought  had  he  known  just  what 
the  would-be  new  variety  represented.  There  are,  however,  a  number 
of  good  and  distinct  varieties  of  com  in  North  Carolina  grown  by  men 
of  the  highest  integrity  and  put  on  the  market  under  such  trade  names 
as  will  not  confuse  the  buyer.  Among  these  are  Biggs'  Seven-ear,  Good- 
man's Prolific,  Cocke's  Prolific,  Weekley's  Improved,  ffickory  King; 
Farmer's  Favorite,  and  a  number  of  others. 

In  the  case  of  live  stock,  each  breed  or  strain  is  developed  to  meet 
some  special  need  or  demand;  so,  also,  in  plants,  in  general,  a  variety 
is  the  result  of  a  definite  set  of  environmental  conditions  that  have  com- 
bined to  produce  the  variations  that  go  to  make  the  new  strain.  The 
variety,  then,  is  the  result  of  either  changed  natural  conditions  or  of 
effect  along  lines  carefully  laid  with  a  view  to  adapt  and  adjust  strains 
of  plants  to  the  new  environmental  conditions.  The  variety  thus  de- 
veloped is,  in  the  nature  of  the  case,  adapted  to  the  surroundings  where 
it  has  been  making  its  best  yields. 

In  the  case  of  corn  the  mere  existence  of  com  varieties  carries  with 
it  the  suggestion  that  they  are  not  all  equally  well  suited  to  all  climatic 
and  soil  conditions,  and  that  each  one  has.  doubtless,  proven  to  be  the 
best  variety  tested  in  its  native  locality.  We  are  to  assume,  then,  that 
these  are  all  good  corns  when  prown  under  favorable  soil  and  climatic 
conditions.  Again,  since  varieties  of  plants  are  generally  developed  in 
a  given  locality  under  given  soil  and  climatic  conditions,  it  follows  that 
they  will  make  as  good,  if  not  better,  yields  when  propagated  under  soil 
and  climatic  conditions  similar  to  those  under  which  they  have  been 
developed.  Now,  if  there  be  a  probability  that  varieties  of  com  will 
make  better  yields  in  their  native  environments  than  elsewhere,  it 
follows  that  the  adaptability  of  the  many  different  varieties  put  on  the 
market  should  be  tested.  If  any  of  them  are  well  suited  to  the  climate 
and  poils  of  our  State  it  is  worth  our  while  to  know  it.  Should  they 
not  be  adapted  to  our  conditions,  such  knowledge  is  a  necessary  pro- 
tection against  loss.  The  only  way  to  gain  this  knowledge  is  to  subject 
thf  se  corns  to  a  rigid  test  on  our  soils.  The  recommendations  of  the 
P(  edmen  are  frequently  unreliable,  since  they  never  know  whether  the 
environment  in  which  the  variety  has  been  developed  is  similar  to  the 
one  in  which  it  will  be  forced  to  grow. 
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With  a  view  then  to  protect  the  farmer  against  the  frauds  of  unscrup- 
ulous seedmen  and  originators  on  the  one  hand,  and  to  ascertain  the 
varieties  best  suited  to  the  soils  of  the  State  on  the  other,  the  North 
Carolina  Agricultural  Experiment  Station  began,  several  years  ago,  to 
collect  com  varieties  from  different  parts  of  the  country,  and  to  subject 
them  to  a  rigid  test  on  the  recognized  com  soils  of  the  State.  Since  then 
over  sixty  different  varieties  have  been  collected  and  tested,  some  for 
longer,  others  for  shorter  periods. 

The  reader  will  bear  in  mind  that  in  any  given  year  all  of  the  varie- 
ties tested  were  subjected  to  identical  soil  and  climatic  conditions  at 
different  points  in  the  State  and  received  identical  treatment  as  to  culti- 
vation, fertilization,  and  previous  preparation  of  land. 

In  1912  we  put  out  varieties  of  corn  at  a  number  of  different  points 
in  the  State,  covering  as  many  different  soil  types.  Table  No.  1  shows 
results  of  the  test  of  twenty-nine  different  varieties  on  the  black  peaty 
soils  o'  the  Dismal  Swamp  lands  at  Moyock.  The  five  highest  yielding 
varieties  here  were  White  Majestic,  Cocke's  Polific,  Marlboro  Prolific, 
Batts'  Four-ear,  and  Weekley's  Improved,  while  the  five  lowest  ranking 
corns,  in  point  of  yield,  were  E-l-Com,  Cogswell,  Shenandoah  White 
Dent,  and  Boone  County  Special. 

Table  No.  2  shows  the  results  obtained  from  the  test  of  twenty-nine 
different  varieties  on  the  Norfolk  fine  sandy  loam  soils  of  Edgecombe 
County,  on  the  Edgecombe  Test  Farm.  Here  the  five  highest  yielding 
varieties  were  Biggs'  Seven-ear,  Parker's  Prolific,  Summerour,  Marl- 
boro Prolific,  and  Poole,  while  the  lowest  yielders  were  Sanders'  Im- 
proved, Cross  No.  176,  Cogswell,  Southem  Beaui^,  and  Selection  170, 
in  the  order  named. 

Table  No.  3  shows  results  of  tests  of  twenty-seven  different  varieties 
and  strains  on  the  Cecil  loam  soil  of  Iredell  County  at  State^ville. 
Here  the  five  highest  yielding  varieties  were  Biggs'  Seven-ear,  (Jerrick's 
Prolific,  First  Generation  Cross  No.  182,  Parker's  Prolific,  and  Boone 
County  Special;  while  Selection  No.  170,  Brooks'  Pride,  Cogswell, 
Sanders'  Improved,  and  Selection  No.  164  made  the  lowest  yields  in 
the  order  named. 

Table  No.  4  shows  results  of  the  test  of  thirty-five  different  varieties 
and  strains  on  the  Porters  loam  soil  of  Buncombe  County  on  the  Test 
Farm  at  Swannanoa.  Here  the  five  highest  yielding  varieties  were 
Indian  Twin,  Batts'  Four-Ear,  First  Generation  Cross  No.  182,  Biggs' 
Seven-Ear,  and  Cogswell ;  while  Weekley's  Improved,  Columbia  Beauty, 
Selection  No.  164,  Snow  Flake,  and  Brooks'  Pride  made  the  lowest 
yields  in  the  order  named. 

Table  No.  6  includes  the  compiled  results  of  variety  tests  made  at 
the  Edgecombe  Test  Farm  from  1909  to  1912  inclusive.  During  this 
time,  from  one  cause  or  another,  but  seven  varieties  were  carried 
through  the  tests  of  the  entire  period ;  the  two  highest  yielding  varieties 
were  Biggs'  Seven-ear  and  Hickory  King;  the  two  lowest  yielders  were 
Boone  County  White,  and  Parker's  Prolific. 

Table  No.  6  contains  results  of  the  variety  tests  of  com  at  the  Iredell 
Test  Farm  covering  the  same  period.  Here  the  two  highest  yielding 
strains,  during  the  four  year  period,  were  Southern  Beauty,  and  Par- 
ker's Prolific,  with  Goodman's  Prolific  and  Hickory  King  making  the 
lowest  yielding  records.  ^ 
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THE  BEST  VARIETT  TO  USE. 

In  case  care  has  been  taken  in  the  selection  and  adaptation  of  the 
seed,  we  unhesitatingly  say  the  best  variety  for  you  to  use  is  the  one 
you  have  developed  on  your  own  farm.  By  adaptation  we  mean  the 
growing  of  the  same  variety  on  the  same  kind  of  land  for  a  sufficient 
length  of  time  to  allow  it  to  become  adjusted  to  its  soil  and  climatic 
surroundings. 

The  varieties  of  corn  that  have  given  good  results  in  the  piedmont 
section  for  the  past  several  years  are  Weekley's  Improved,  Southern 
Beauty,  and  Cocke's  Prolific. 

Those  that  have  done  well  in  the  coastal  plains  section  are  Cocke's 
Prolific,  Biggs'  Seven-ear,  Southern  Beauty,  and  Hickory  King. 

Most  of  the  varieties  tested  are  one  and  two-eared  corns,  the  leading 
prolifics  being  Biggs'  Seven-Ear,  Marlboro  Prolific,  Indian  Twin, 
Blount's  Prolific,  and  Weekley's  Improved.  The  prolificacy  of  any 
com,  however,  depends  on  the  conditions  of  fertility  under  which  it  is 
grown,  so  that  what  may  be  a  prolific  variety  one  season  or  in  one 
locality,  may  be  a  two  or  even  a  one-eared  variety  another  season  or  in 
another  locality. 

SOURCES  OF  SEED  CORN  TESTEDIIN  1912. 

1   Eureka T.  W.  Wood  ft  Sons Richmond,  Va. 

2.  Boone  County  Special T.  W.  Wood  ft  Sons Richmond,  Va. 

8.  Columbia  Beauty T.  W.  Wood  ft  Sons Richmond,  Va. 

4.  Goodman's  Prolific J.  K.  Goodman Mt.  Ulla,  N.  C. 

5.  Southern  Beauty L.  A.  Stroupe TobaccoviUe,  N.  C 

6.  Poole J.  C.  Poole Marlon,  N.  C. 

7.  E-l-Com  D.  B.  Coker Harteville,  N.  C. 

8.  Summerour  D.  A.  Summerour Marietta,  Oa. 

9.  Parker's  Prolific .T.  B.  Parker Raleigh,  N.  C. 

10.  Marlboro  Prolific R.  T.  Malone CaplevUle,  Tenn. 

11.  Biggs'  Seven-Ear Noah  Biggs Scotland  Neck,  N.  C. 

12.  Hickory  King A.  C.  Lee Hickory,  N.  C. 

13.  1.  Gen.  Cross  No.  182 Bureau  of  Plant  Industry Washington,  D.  C. 

14.  Indian  Twin  H.  T.  Macon Warrenton,  N.  C. 

15.  Batts'  Four-Ear J.  F.  Batts Garner,  N.  C. 

16.  Cogswell B.  C.  Hawkins Highlands.  N.  C. 

17.  Marlboro  Prolific Excelsior  Seed  Farm Cheraw,  S.  C. 

18.  Sanders'  Improved  (?)   ...  Experiment  Farm West  Raleigh,  N.  C. 

19.  Cocke's  Prolific  Edgecombe  Farm Rocky  Mount,  N.  C, 

20.  Weekley's  Improved Iredell  Farm StatesviUe,  N.  C. 

21.  Brook's  Pride Bureau  of  Plant  Industry Washington,  D.  C. 

22.  Selection  No.  170 Bureau  of  Plant  Industry Washington,  D.  C. 

23.  Cross  No.  176 Bureau  of  Plant  Industry Washington,  D.  C. 

24.  Selection  No.  177 Bureau  of  Plant  Industry Washington,  D.  C. 

25.  Fraley's  Yellow  Dent Bureau  of  Plant  Industry  J Washington,  D.  C. 

26.  Gerrick  Prolific Bureau  of  Plant  Industry Washington,  D.  C. 

27.  Selection  No.  164 Bureau  of  Plant  Industry Washington,  D.  C. 

28.  Snow  Flake T.  W.  Wood  ft  Sons Richmond,  Va. 

29.  White  Majestic T.  W.  Wood  ft  Sons Richmond,  Va. 

30.  Blount's  Prolific T.  W.  Wood  ft  Sons Richmond,  Va. 

81.  Shenandoah  White  Debt.  .T.  W.  Wood  ft  Sons Richmond,  Va. 

32.  Steven's  Favorite F.  M.  Stevens Azalea,  N.  C. 

33.  Iowa  Silver  Mine  (native)  Buncombe  Test  Farm Swannanoa,  N.  C. 

34.  Weekley's  Imp.  (native) .  .Buncombe  Test  Farm Swannanoa,  N.  C. 

35.  Biggs'  Seven-Ear  (native)  Buncombe  Test  Farm Swannanoa,  N.  C. 
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SOME  IMPORTANT  DISEASES  OF  FIELD 
CROPS  IN  NORTH  CAROLINA 


By  H.  R.  B^uLTON,  Plant  Pathologist,  and  J.  R.  Winbton,  AsslBtant  in  Plant 
Pathology,  North  Carolina  Agricultural  Experiment  Station. 


The  object  of  this  Bulletin  is  to  give  crop  growers  in  a  concise  form 
the  main  facts  about  certain  field  crop  diseases  that  are  of  importance  in 
North  Carolina.  Some  of  these  have  not  yet  become  thoroughly  estab- 
lished within  our  territory,  nevertheless  their  destructiveness  and  the 
difficulty  of  coping  with  them  make  a  warning  appropriate.  It  is  of 
first  importance  to  prevent  their  introduction  into  new  territory  and  to 
restrict  their  spread  in  localities  where  they  have  appeared.  It  has 
been  impossible  to  discuss  all  the  diseases  of  field  crops.  It  is  hoped 
that  the  descriptions  will  insure  the  correct  identification  of  those 
included  here.  If  there  is  an^  question  on  this  score,  or  if  other  dis- 
eases attract  attention,  the  Division  of  Plant  Pathology,  Agricultural 
Experiment  Station,  will  be  glad  to  render  any  aid  possible. 

In  preparing  this  account  the  experience,  of  other  workers  has  been 
freely  drawn  upon,  and  it  is  regretted  that  the  many  sources  of  valuable 
information  can  not  be  acknowledged  specifically.  One  is  at  once 
struck  with  the  fact  that  the  most  serious  group  of  diseases  in  this 
State  is  that  of  the  soil  diseases — those  that  persist  in  the  soil  for  years, 
entering  the  plants  mainly  through  their  roots.  Very  valuable  work 
upon  certain  diseases  of  this  class  has  been  done  by  Dr.  Erwin  F. 
Smith,  Mr.  W.  A.  Orton,  and  Dr.  Ernst  A.  Bessey,  of  the  United 
States  Bureau  of  Plant  Industry.  Mention  should  also  be  made  of  the 
very  successful  work  on  cotton  anthracnose  by  Professor  H.  W.  Barre, 
of  the  South  Carolina  Experiment  Station. 

The  distribution  in  this  State  of  the  diseases  here  discussed  is  by  no 
means  fully  known.  The  records  at  hand  indicate  merely  their  general 
range. 

CLOYEB  Aim  ALFALFA  STEM  BOT. 

Distribution  in  North  Carolina. — The  disease  has  been  reported  from 
Alamance,  Granville,  Guilford,  Halifax,  Lincoln,  Mecklenburg,  Rowan, 
and  Wake  counties. 

Plants  Affected. — Crimson  clover,  red  clover,  alsike  clover,  alfalfa. 

This  disease  is  sometimes  called  sclerotiniose  and  wilt. 

Symptoms. — Individual  plants  die  her^  and  there  over  the  field.  If 
the  stems  are.  succulent  they  collapse  in  a  dry  mass  on  the  ground ;  if 
more  woody,  they  stand  erect  and  the  dying  plants  are  more  conspicu- 
ous. The  stems  are  decayed,  usually  near,  but  frequently  just  below, 
the  surface  of  the  ground.  On  the  dead  parts  there  will  be  found  the 
white  felt-lilM  growth  of  the  fungU3  and  intermingled  some  irregularly 
shaped,  firm,  black  masses  that  vary  from  the  size  of  a  clover  seed  to 


Digitized  by  VjOOQIC 


6  The  Bulletin. 

that  of  a  cowpea.  These  hodies  are  called  sclerotia,  and  are  the  most 
distinctive  indication  of  this  disease.  A  less  serious  root  rot  of  clovers, 
caused  by  the  fungus  Rhizoctonia,  may  show  similar  general  symptoms, 
but  the  sclerotia  are  lacking. 

Cause. — The  cause  of  this  disease  is  a  fungus,  Sclerotinia,  that 
may  live  over  in  the  soil  on  decaying  vegetable  material  from  one 
season  to  the  next.  The  sclerotia  are  particularly  adapted  for  with- 
standing extremes  of  temperature  and  moisture  and  on  the  return  of 
favorable  conditions  may  start  the  disease.  The  disease  has  only 
recently  begun  to  be  serious  in  the  United  States.  It  is  closely  similar 
to  the  wilt  or  drop  of  lettuce. 


Fig.  1.  Stem  Rot  of  Clover.  Slightly  affected  plant  on  the  left,  badly  affected  one  on  the  right. 
Note  sclerotia  on  stem  in  the  middle;  one  is  just  above  the  head  of  the  arrow  and  another 
smaller,  round  one  is  in  line  with  the  arrow  at  the  center. 

Dissemination. — The  smallest  of  the  sclerotia  are  about  the  size  of 
clover  seeds  and  are  not  removed  in  the  usual  processes  of  cleaning.  A 
few  of  these  may  start  the  disease  in  a  field.  It  will  spread  gradually 
from  these  centers  by  growth  of  the  fungous  threads  to  neighboring 
plants,  causing  a  slow  but  progressive  enlargement  of  affected  areas. 
Preparation  of  the  soil  for  later  crops  will  distribute  the  infective 
material  up  and  down  the  rows,  and  there  is  danger  of  a  large  increase 
the  second  and  third  years,  if  susceptible  crops  are  grown  on  the  land. 
Any  transfer  of  infected  soil  would  serve  to  spread  this  disease,  either 
through  washing  by  water  or  through  the  agency  of  farm  implements 
or  stock.    In  using  soil  for  inoculation  of  leguminous  crops  with  tubv- 
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cle  organisms  extreme  care  must  be  taken  to  avoid  any  field  having  this 
or  any  other  soil  disease.  While  no  positive  statement  can  be  made  it 
is  very  likely  that  the  feeding  of  affected  plants  would  lead  to  the 
infection  of  stable  manure,  by  means  of  which  the  disease  would  be 
carried  readily  to  new  places. 

Infection. — Infection  is  favored  by  wet  seasons,  by  high  moisture 
content  of  the  soil,  by  mild  winters,  and  by  rank  growth  of  the  host 
plants. 


Fig.  2    Stem  Rot  of  Alfalfa.    Note  the  white  growth  of  the  fungus  and  the  sclerotia  or  resting 
ing  bodies.    Photo,  by  F.  C.  Stewart 


Control. — As  soon  as  the  disease  appears  adopt  a  rotation  of  crops 
that  will  keep  susceptible  crops  off  the  land  for  three  to  five  years. 
Guard  against  feeding  affected  plants  to  stock  or  distributing  infected 
soil  in  any  way.  Be  sure  before  buying  that  clover  or  alfalfa  seed  is 
free  from  contamination  with  the  sclerotia.  In  small  plantings  where 
only  a  few  plants  are  affected  it  may  be  worth  while  to  put  dry  straw 
on  the  spots,  sprinkle  with  kerosene  oil  and  bum. 

COBN  EAB  BOX. 

Distribution. — This  trouble  has  been  reported  from  all  parts  of  the 
State,  but  with  most  frequency  from  the  mountain  section. 

The  only  plant  affected  is  corn. 

Symptoms. — ^Affected  ears  ripen  prematurely,  the  husks  are  tight, 
the  ears  light  in  weight,  under  sized,  dark  in  color,  and  affected  with  a 
dry  decay.  There  is  a  moldy  growth  between  the  grains  and  over  their 
tips.  The  com  shelled  from  affected  ears  weighs  only  half  as  much  as 
that  shelled  from  sound  ears  of  the  same  dimensions.  Very  minute 
black  dots  can  be  seen  on  the  affected  cobs.  Old  stalks  also  show  such 
dark  dots  just  under  the  rind. 

Cause. — This  condition  is  caused  by  the  fungus  Diplodia  zeae.  While 
several  other  fungi  may  be  responsible  for  other  types  of  ear  rot  of 
com  this  is  usually  the  most  destructive  one.  Some  of  these  can  attack 
the  ears  only  when  they  are  harvested  before  maturity  and  stored  im- 
properly. The  fungus  in  question  is  an  active  parasite,  and  establishes 
itself  on  the  living  com  plant. 
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Dissemination. — Old  stalks  or  stubble  in  the  field  may  carry  the  dis- 
ease over  from  one  season  to  the  next.  Wind  distributes  the  spores. 
The  storage  rots  hold  over  in  dirty  bins. 

Infection. — The  Diplodia  fungus  can  enter  the  roots  of  the  plant, 
grow  upward  in  the  stalk,  and  invade  the  ear  through  the  shank.  Also 
spores  deposited  by  the  wind  can  infect  the  young  silk  and  thus  reach 
the  ear.  The  fungous  threads  enter  the  seed,  but  these  seed  do  not  germ- 
inate, and  therefore  do  not  directly  transmit  the  disease.  Fields  devoted 
continuously  to  com  suffer  more  than  others.  Wet  weather  conditions 
greatly  increase  the  chances  of  the  fungus  to  affect  the  com. 


Fia.  3.  Corn  Eat  Rot.    Note  the  white  growth'of  the'fimguB  and  the  shriveled  condition  of  the 
grain.    Photo,  by  E.  Meade  Wilcox. 

Control. — ^Destroy  trash  in  the  field  as  much  as  possible  by  fall  plow- 
ing. Do  not  plant  com  oftener  than  once  in  three  years  in  fields  or 
spots  where  the  disease  is  bad.  Be  sure  that  ears  are  mature  before 
harvesting  and  are  cured  before  storing.  Storage  places  must  be  clean, 
dry  and  well  ventilated.  Disinfect  old  bins  or  barrels  with  formalde- 
hyde solution,  one  pint  full  strength  to  forty  gallons  of  water.  Feed- 
ing moldy  com  to  stock  may  bring  on  serious  disease  symptoms,  and 
must  be  done  with  the  greatest  caution.  It  is  best  not  to  feed  moldy 
com  at  all. 

COTTON  ANTHBACNOSE. 

Distribution  in  North  Carolina. — Anthranose  has  been  reported  from 
the  majority  of  cotton  growing  counties,  from  Cleveland  and  Iredell  to 
the  coast,  and  northward  to  those  bordering  on  the  Virginia  line.  It  has 
been  introduced  largely  in  seed  from  more  southem  States  v^here  the 
disease  is  very  widespread. 

Cotton  is  the  only  plant  affected. 

Other  names  for  the  disease  are  pink  boll  and  boll  rot. 

Symptoms. — Bolls  develop  brown  sunken  spots  that  enlarge  to  about 
half  an  inch,  and  develop  a  pink  growth  over  the  surface.  Affected  bolls 
split  open  prematurely.  (See  cut  on  front  cover.)  In  badly  affected 
bolls  the  lint  is  rotted  or  becomes  discolored  and  weak.  Seedling  plants 
develop  brown  ulcers  on  the  seed  leaves,  or  on  the  lower  stem,  in  which 
latter  case  the  plants  die  and  the  stand  may  thus  be  seriously  affected. 
The  pinkish  growth  distinguishes  anthracnose  from  other  types  of  boll 
rot.     Seedling  plants  may  be  attacked  by  Rhizoctonia,  causing  "sore- 
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ahin,"  and  occasionally  by  other  damping-off  organisms ;  and  it  is  difficult 
to  describe  the  differences  between  these  and  the  effects  of  anthracnose 
on  seedling  plants. 

Cause. — The  disease  is  caused  by  the  fungus  Glomerella  (Colleto- 
trichum)  gossypii.  It  may  develop  inconspicuously  on  leaf-scars,  or 
other  weakened  tissues  of  the  cotton  plant.  In  partially  affected  bolls  it 
may  enter  the  seeds,  and  will  remain  dormant  in  them  for  several  ye^Sj 
resuming  its  growth  when  the  seeds  germinate. 

Dissemination. — Seeds  from  infected  bolls  are  infected  internally,  and 
are  the  chief  means  of  dissemination.  External  contamination  of  the 
seeds  by  spores  may  occur  from  the  dripping  or  splattering  of  rain- 
drops from  affected  to  sound  parts  of  the  plant,  or  by  ginning  with 
machinery  that  has  become  contaminated.  Because  the  spores  are 
sticky,  and  are  not  easily  dislodged  when  dry,  wind  does  not  play  an 
important  part  in  spreading  the  disease,  and  it  spreads  rather  slowly 
from  plant  to  plant  in  the  field.  The  fungus  may  persist  on  old  affected 
stalks  in  the  field  for  about  a  year. 

Infection. — Bolls  may  be  infected  at  any  time  from  the  blossoming 
period  until  they  are  almost  grown.  Moist  conditions  are  necessary  for 
this  to  occur,  and  the  disease  is  most  serious,  other  things  being  equal, 
in  wet  seasons,  or  even  in  the  moister  parts  of  a  field.  Cotton  varieties 
show  differences  in  natural  susceptibility ;  but  often  the  differences  noted 
in  the  amount  of  disease  in  varieties  are  due  mainly  to  differences  in  the 
chances  for  seed  infection  the  previous  year. 

Control. — The  main  thing  is  to  avoid  planting  infected  seed.  Unse- 
lected  seed  from  a  field  where  the  disease  has  existed  will  carry  the  infec- 
tion. Seed  should  not  be  brought  from  a  distance  unless  assurance  can 
be  had  of  its  freedom  from  infection.  No  seed  treatment  can  success- 
fully reach  the  internal  infection,  and  disinfection  of  the  exterior  merely 
is  not  worth  while  as  a  general  practice.  Seed  safe  for  planting  can  be 
secured  from  a  moderately  infected  field  by  marking  stalks  that  are  not 
affected  and  are  some  yards  away  from  diseased  plants,  picking  these 
separately,  and  ginning  with  a  well  cleaned  gin.  If  only  a  small  lot  of 
seed  can  be  secured  in  this  way  it  can  be  used  for  starting  a  seed  plat 
from  which  clean  seed  for  the  general  planting  can  be  had  the  second 
year.  The  sound  seed  must  be  planted  where  di^ased  cotton  did  not 
grow  the  year  before ;  or  if  necessary  to  plant  cotton  in  the  same  field, 
fall  plowing  to  bury  the  stalks  will  render  it  safe.  There  is  no  evidence 
that  cotton  seed  or  cottonseed  meal  used  as  fertilizer,  or  that  stable  ma- 
nure plays  any  important  part  in  the  spread  of  the  disease.  It  does  not 
persist  in  the  soil.  Some  hold  that  if  infected  seed  is  kept  until  the 
second  season  it  will  be  reasonably  safe  to  plant ;  but  this  matter  needs 
further  testing. 

COTTON  «BUST.» 

Distribution. — This  disease  is  common  in  light  sandy  lands  of  the 
North  Carolina  cotton  belt. 

Cotton  is  the  only  crop  affected. 

The  disease  is  also  known  as  black  rust  and  leaf  blight.  The  name 
*'rust"  is  somewhat  objectionable  because  it  refers  more  appropriately  to 
diseases  caused  by  the  true  rust  group  of  fungi. 
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Symptoms, — The  leaves  turn  yellow  and  then  brown,  becoming  dry 
and  dropping  from  the  plants;  these  are  often  stunted  in  growtL  It 
usually  occurs  in  certain  sections  of  a  field,  all  plants  in  the  area  showing 
the  condition,  which  shades  off  at  the  borders  of  the  area.  The  disease 
is  distinguished  from  wilt  by  the  absence  of  any  discoloration  of  woody 
part  of  the  stem,  and  from  root-knpt  by  the  absence  of  the  galls.  Ked 
spider  injury  to 'the  leaves  is  frequently  called  "red  rust,"  and  is  an 
entirely  different  trouble. 

Cause. — This  disease  is  not  caused  directly  by  any  organism,  although 
certain  weak  fungi  may  establish  themselves  on  the  already  weakened 
leaves,  and  perhaps  hasten  their  destruction.  The  proper  functioning 
of  the  leaves  is  deranged  through  unfavorable  soil  conditions.  These 
may  be:  (1)  lack  of  water;  (2)  lack  of  drainage;  (3)  lack  of  food  ma- 
terial, especially  potash,  and  (4)  lack  of  humus.  The  trouble  prevails 
mostly  on  light  sandy  soils,  particularly  in  places  where  there  is  a  good 
chance  for  leaching.  Prolonged  drouths  after  heavy  rains  are  apt  to 
develop  "rust"  prominently  on  soils  of  the  types  indicated. 

Conirol. — Try  to  determine  which  ones  of  the  factors  enumerated 
seem  to  be  responsible.  Humus  may  be  added  in  the  form  of  stable 
manure  or  of  green  crops  turned  under.  Use  potash  and  phosphoric  acid 
as  a  fertilizer  at  a  rate  of  something  like  300  to  800  or  more  pounds  to 
the  acre  to  supply  the  plant  food  deficiencies.  Drain  wet  lands.  Deep 
preparation  of  the  land  and  frequent  shallow  cultivations  will  help  to 
lessen  the  trouble. 

COTTON  WILT. 

Distribution  in  North  Carolina, — This  disease  is  known  to  occur  in 
Anson,  Davidson,  Duplin,  Johnston,  Lenoir,  Mecklenburg,  Moore,  Nash, 
Pitt,  Richmond,  Robeson,  Scotland,  and  Wayne  counties.  It  is  prob- 
ably in  small  areas  in  each  of  these  as  yet. 

Plants  Affected, — Cotton  and  okra. 

The  disease  is  known  also  as  blackheart  and  blackroot. 

Symptoms. — The  leaves  may  wilt  suddenly,  or  may  turn  yellow  slowly 
and  drop.  Affected  plants  are  usually  somewhat  stunted  in  growth,  and 
bolls  may  be  poorly  formed.  On  cutting  across  the  stem  dark  brown  dis- 
coloration of  more  or  less  of  the  wood  can  be  seen.  Many  of  the  roots 
are  blackened  or  dead.  It  may  appear  at  any  time  after  the  cotton  is 
about  eight  inches  high. 

Cause, — The  fungus,  Fusarium  vasinfectum,  enters  the  roots  from 
the  soil,  grows  upward  in  the  sap  tubes,  discoloring  and  clogging  them, 
and  producing  the  wilt  symptoms. 

Dissemination, — The  fungus  can  live  in  the  soil  for  a  number  of 
years  and  may  be  transferred  in  even  small  amounts  of  contaminated 
soil.  Light  sandy  soils  offer  conditions  best  for  its  development.  A 
stable  may  harbor  the  fungus  in  the  manure  for  a  long  time  if  once  con- 
taminated. Spores  are  produced  on  the  surface  of  dead  stalks  in  the 
field,  and  some  of  these  may  become  lodged  in  the  lint,  and  remain  in 
the  fuzz  of  tke  seed.  But  on  the  whole  the  chances  for  seed  to  act  as  a 
carrier  seem  rather  slight. 

Infection  is  through  the  root  system  in  practically  all  cases,  and  is 
greatly  favored  by  nematode  injury  to  the  roots.     There  is  apparently 
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Fig.  4.  Cotton  Will.  General  effect  on  young  plant,  and  cross  sections  of  stem  on  larger 
*cale  showinff  characteristic  discoloration  of  wood.  After  Orton,  Farmers'  Bulletin  333, 
^.  S.  Dept.  of  Agriculture. 
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no  spread  in  the  field  except  through  the  soil.  This  is  by  the  slow  growth 
of  the  fungus  through  it,  or  by  any  transfer  by  implements  in  cultiva- 
ton  or  by  other  means. 

Control. — Do  not  plant  seed  that  have  had  a  chance  to  become  con- 
taminated externally.  Do  not  allow  stock  to  run  on  infected  land.  Clean 
all  implements  after  using  on  an  infected  field.  Guard  against  manure 
contamination.  If  only  a  small  area  is  involved  it  will  be  advisable  to 
remove  and  bum  affected  stalks.  It  would  be  well  to  fence  off  such  an 
area  and  handle  is  separately.  Fertilizers  have  no  influence  directly  on 
the  disease  and  good  results  in  crop  yield  will  result  from  the  proper  use 
of  them  and  of  uncontaminated  manure.  Two  varieties  of  upland  cot* 
ton,  Dixie  and  Dillon,  possess  a  marked  resistance  to  the  disease,  and 
may  be  grown  in  a  proper  rotation  on  infested  land.  The  Dillon  seems 
better  adapted  to  North  Carolina  conditions.  It  is  an  improved  strain  of 
Jackson  Limbless,  with  some  but  not  all,  of  the  objectionable  features  of 
that  type  modified.  It  has  produced  one  and  a  half  bales  to  the  acre 
under  good  cultivation  on  land  where  other  varieties  were  a  total  failure 
because  of  wilt ;  and  this  quality  of  resistance  makes  it  valuable  on  wilt 
infested  soils  in  spite  of  its  being  only  an  average  cotton  otherwise.  Four 
other  varieties  that  show  a  considerable  degree  of  wilt  resistance  and  are 
worthy  of  trial  are  Wood  (similar  to  Hawkins),  a  strain  of  Covington- 
Toole,  Modella  (a  selection  from  Excelsior),  and  several  strains  of  CooL 
Cotton  should  not  be  planted  on  infested  land  of tener  than  once  in  three 
years.  If  cotton  wilt  alone  is  present,  any  crops  other  than  cotton  and 
okra  may  be  planted  on  the  land.  Frequently  nematode  root-knot  occurs 
also,  in  which  case  crops  susceptible  to  it  must  be  avoided.  (See  under 
'^Root-Knot  of  Various  Crops,"  in  this  Bulletin.)  A  suggested  rota- 
tion* under  such  circumstances  includes  winter  oats  or  rye,  followed  by 
Iron  cowpeas  thickly  sown ;  when  these  are  off,  the  land  is  put  in  winter 
grain  again,  which  may  be  followed  by  corn  with  Iron  cowpeas  between 
the  rows ;  a  resistant  cotton  may  be  planted  the  third  year. 

COWPEA  WILT. 

DistribvUon  in  North  Carolina, — ^Reports  have  been  received  from 
Cabarrus,  Cumberland,  Granville,  Johnston,  Mecklenburg,  Moore. 
Wake,  and  Wayne  counties. 

Cowpea  is  the  only  crop  affected. 

Symptoms — The  leaves  turn  yellow  and  drop  prematurely,  begin- 
ning with  the  oldest.  Often  the  stems  are  left  bare  except  for  a  few 
young  leaves  at  the  top.  If  the  plants  are  in  a  succulent  condition, 
wilting  of  the  leaves  may  be  prominent.  Very  young  plants  may  rot 
or  damp  off  near  the  base.  Affected  plants  are  scattered  through  a  field 
or  occur  in  particular  spots.  On  cutting  across  the  stem  a  dark  brown 
discoloration  of  the  wood  tissue  is  prominent.  Some  of  the  roots  are 
black  and  dead. 

This  disease  may  be  confused  with  nematode  injury  or  with  Rhizoc 
ionia  root  rot.  The  presence  of  the  galls,  which  must  not  be  confused 
with  the  bacterial  nodules  or  tubercles,  distinguishes  the  former;  and 

*Suggetted  by  W.  A.  Ortoa  in  Farmen*  Bulletin  No.  333. 
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the  more  superficial  development  of  the  rot  on  the  lower  stem,  and  the 
absence  of  internal  wood  discoloration  distinguish  the  latter. 

Cause, — This  disease  is  caused  by  the  fungus  Fusarium  tracheiphi- 
lum.  It  is  closely  similar  in  form  and  habits  to  the  fungi  causing  wilts 
of  cAton,  watermelon,  tomato,  Irish  potato,  sweet  potato,  etc.  But  the 
cowpea  fungus  seems  not  to  be  able  to  infect  these  plants,  and  the 
cowpea  not  to  be  susceptible  to  the  other  wilt  fungi.  However,  two  or 
more  of  these  wilt  fungi  may  sometimes  inhfibit  the  same  soil.  The 
fungus  lives  in  the  soil  from  year  to  year  and  increases  with  the  suc- 
cessive planting  of  susceptible  varieties  of  cowpeas  on  the  land.  It 
enters  the  plants  through  the  roots,  grows  upward  in  the  sap-tubes  of 

•I 


Fio.  5    wot  of  cowpea.    The  plant  on  the  left  shows  no  evidence  T)f  the  disease.    The  other  two 
Aow  advanced  stages. 

the  stems  discoloring  the  wood  tissues  along  its  path.  The  interference 
with  water  conduction  brings  on  the  symptoms  of  wilt.  After  a  plant 
is  dead  the  fungus  may  grow  out  to  the  surface  and  form  a  crop  of 
pinkish  spores  there. 

Dissemination. — The  chances  for  the  spores  to  play  an  important 
part  in  the  spread  of  the  disease  seem  relatively  slight;  and  seed  prob- 
ably do  not  act  as  carriers,  through  external  contamination,  with  great 
frequency.  The  feeding  of  infected  plants  to  stock  will  introduce  the 
disease  into  the  manure,  where  it  flourishes;  and  by  this  means  it  may 
be  scattered  over  the  farm.  The  fungus  remains  alive,  although  dor- 
mant, for  long  periods  in  thoroughly  dried  stalks  of  affected  plants, 
and  well  cured  hay  may  produce  manure  contamination.  Transfer  of 
infected  soil  in  any  way  will  spread  the  disease.  In  using  soil  for 
legume  inoculation  be  sure  that  this  and  every  other  soil  disease  is 
absent  from  the  field  from  which  it  is  taken. 

Infection. — Infection  seems  to  occur  entirely  through  the  roots.  Ne- 
matode injury  furnishes  a  ready  way  of  entrance  for  the  fungus,  and 
the  disease  is  always  worst  where  nematodes  infest  the  soil  along  with 
the  wilt  fungus.     But  either  trouble  may  exist  independently  of  the 
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other.  The  Iron  variety  of  cowpea  possesses  a  high  natural  resistance 
to  the  wilt  disease  as  well  as  to  nematode  injury.  Certain  hybrid 
varieties,  such  as  the  Brabham,  have  been  bred  with  a  similar  resistance. 
Control. — ^Avoid  spreading  the  disease  by  means  of  infected  soil  or 
manure.  Infected  hay,  either  fresh  or  cured,  is  a  source  of  dan^r  to 
the  manure.  Cowpea  seed  from  an  uncertain  source  may  be  treated 
with  formaldehyde  solution,  one  pint  of  full  strength  or  40  per  cent  for- 
maldehyde in  forty  gallons  of  water,  before  planting  as  a  precaution 
against  spore  contamination ;  but  it  is  not  certain  that  this  is  a  common 
source  of  danger.  Plant  the  Iron  or  some  other  resistant  variety  of 
cowpea  on  infected  land.  Tests  in  North  Carolina  for  six  years  in 
comparison  with  thirty  varieties  give  the  Iron  cowpea  a  rank  of 
eighth  in  seed  production  and  of  first  in  hay  production. 

GBAIN  BUSTS. 

This  discussion  has  reference  to  four  species  of  rust,  (1)  the  stem 
rust  or  black  rust  of  wheat,  oats,  and  rye  (Puccinia  graminis) ;  (2)  the 
leaf  rust  or  orange  rust  of  wheat  (Puccinia  rubigo-vera  tritici) ;  (3) 
the  leaf  rust  or  orange  rust  of  rye  (Puccinia  rubigo-vera  secalis)  ;  and 
(4)  the  leaf  rust  or  crown  rust  of  oats  (Puccinia  coronata).     Besides 


Fig.  6.    Leaf  Rust  of  Rye.    The  granular  appearance  of  these  summer  spore  pustules  does  not  show 
distinctly  in  the  photograph. 


these,  barley  is  attacked  by  the  stem  rust  named  above,  and  in  addition 
by  a  leaf  rust ;  and  com  is  attacked  by  still  another  species.  These  last 
are  omitted  from  discussion  because  of  their  less  economic  importance. 

Any  one  of  the  four  forms  under  discussion  may  be  expected  on  the 
appropriate  crop  in  any  section  of  the  State,  although  there  is  consid- 
erable seasonal  and  local  variation  in  the  amount  of  each. 

Symptoms. — Small,  elongated  spots  with  a  powdery  appearance  and 
a  reddish-yellow  or  orange  color,  are  the  conspicuous  features  of  these 
rusts.  Sometimes  the  term  "rust"  is  applied  erroneously  to  any  disorder 
that  produces  discoloration  of  the  leaves.  The  stem  rust  develops  on 
stems  and  sheaths  more  frequently  than  on  the  blades;  and  in  its  later 
development   on  maturing  plants   produces   prominent  granular   black 
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streaks.  It  is  by  far  the  most  destructive  type  of  rust,  and  at  the  same 
time  the  one  least  commonly  seen.  The  three  leaf  rusts,  as  their  name 
implies^  attack  the  blades  most  conspicuously.  Their  later  stage  of 
development  consists  of  very  minute  black  dots  that  are  buried  just 
beneath  the  surface  of  the  leaves. 

Life  Histories.-^The  life  histories  of  the  four  types  are  similar.  In 
the  bright  colored  spots  the  socalled  summer  spores  are  formed.  These 
are  rather  short-lived,  and  can  infect  other  grain  plants  of  the  proper 
species,  as  well  as  certan  wild  grasses.  On  these  last,  or  on  volunteer 
grain  the  fungus  may  persist  until  the  winter  grains  are  up.  Inside 
the  tissues  of  these  or  of  overwintering  wild  grasses  the  rusts  can  sur- 
vive until  the  next  season,  growing  slowly,  forming  spores,  and  causing 
new  infection  as  the  weather  permits.  Rapid  spread  comes  again  with 
moist  spring  weather. 

The  dark  spots  on  the  maturing  plants  produce  the  so-called  winter 
spores.  These  are  long-lived  and  regularly  survive  the  winter.  On 
germination  the  next  spring  they  give  rise  to  delicate  infection  spores 
that  have  the  peculiarity  of  being  able  to  infect,  not  the  proper  grain  or 
grass  species,  but  some  other  entirely  different  plant,  as  the  barberry,  on 
its  leaves,  in  the  case  of  the  stem  rust.  On  such  a  plant  still  another 
type  of  spore  is  produced  rather  early  in  the  season,  and  it  will  carry 
the  disease  back  to  the  grain  crops.  However,  this  more  complicated 
cycle  is  not  necessary  for  the  persistence  of  the  disease,  and  in  most 
cases  the  overwintering  is  simply  in  infected  plants  as  indicated  in 
the  preceding  paragraph. 

Wind  is  the  important  agent  in  disseminating  the  spores  of  these  rusts. 

Infection, — Weather  conditions  influence  infection  greatly.  Cool, 
dewy  nights  and  humid,  misty  days,  when  plant  parts  remain  wet  for 
twelve  hours  or  more,  furnish  the  best  conditions  for  spore  germination. 
Luxuriantly  growing  plants,  because  of  their  succulence,  longer  growth 
period  and  slow  drying  after  showers,  suffer  much  from  rusts.  Low, 
heavy,  moist  places  in  the  field  are  favorable  for  rust  infection.  Some 
varieties,  as  the  durum  wheats  of  the  semi-arid  West  and  the  rust-proof 
oats  of  the  South  are  satisfactorily  resistant ;  and  careful  breeding 
work  is  now  in  progress  to  develop  other  resistant  types. 

Control.^— Try  to  secure  early  and  uniform  maturing  of  the  crop, 
before  the  period  of  greatest  rust  development.  Fall  planted  grain  may 
escape  when  spring  planted  crops  would  be  severely  affected.  Select 
early  varieties,  sow  plump,  uniform  seed  of  good  vitality  in  land  that 
has  been  well  prepared  Avoid  excessive  nitrogenous  fertilizing  that 
will  produce  rank,  succulent  growth.  Do  not  sow  thick  enough  to  pro- 
duce excessive  shading.  Sow  on  land  of  proper  soil  texture  and  drain- 
age. Keep  down  as  much  as  possible  volunteer  grain  and  such  wild 
grasses  as  favor  the  development  of  any  rust. 

GBAIN  SirUTS. 

Four  grain  smuts  are  considered  here:  Oat  smut,  stinking  smut  of 
wheat,  loose  smut  of  wheat,  and  com  smut.  All  are  caused  by  distinct 
fungi.  No  one  of  these  fungi  can  attack  other  plants  than  the  host 
indicated 
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Fio.  7.    Smut  of  Oats.    The  oharacteristic  dwarfing  of  afTected  plants,  and  the  infection  of  the 
entire  stool  are  very  apparent. 
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DistrihtUion  in  North  Carolina. — Oat  smut  occurs  in  varying 
amounts  all  over  the  State. 

Stinking  smut  of  wheat  has  been  reported  from  about  one-fourth  the 
counties  in  the  wheat-growing  part  of  the  State.  It  occurs  typically  in 
restricted  areas. 

Loose  smut  of  wheat  occurs  generally  wherever  wheat  is  grown. 

Com  smut  has  been  reported  from  all  sections  of  the  State. 

Symptoms. — Oat  smut  changes  the  heads  into  a  black  powdery  mass 
before  they  shoot  out  from  the  sheaths.  The  grain  and  usually  the 
chafF  are  destroyed.    The  dusty  mass  is  scattered,  leaving  a  bare  stalk. 


Fxo.  8.    SUnking  Smut  (left)  and  Loose  Smut  (right)  of  Wheat.  **  Note  the  dark  interior  of  the 
broken  grains  attacked  by  stinking  smut.    Two  normal  grains  are  shown  below  for  comparison. 

Stinking  smut  of  wheat  converts  the  inside  of  the  grain  into  a  dark 
powdery  mass  that  has  a  disagreeable  odor.  The  grains  are  small, 
swollen,  brown  and  light;  but  their  hulls  and  the  chaff  are  not  affected. 
The  heads  stand  erect  in  the  field  as  the  crop  matures,  and  the  chaff 
and  awns  may  spread  unnaturally;  otherwise  the  heads  are  not  con- 
spicuously abnormal. 

Loose  smut  of  wheat  converts  the  grain  and  chaff  entirely  into  a 
smut  mass,  and  the  spores  are  soon  shed,  leaving  a  bare  stalk,  very  much 
as  in  oat  smut. 

Com  smut  is  characterized  by  the  prominent  swellings  at  first 
whitish  and  moist,  later  becoming  dry,  black  smut  masses.    These  occur 
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on  the  aerial  roots,  the  leaves,  the  stalk,  the  ears  and  the  tassel.  Thev 
may  reach  large  size,  but  sometimes  are  so  small  as  to  be  readily  over- 
looked. 

Cause. — Oat  smut  is  caused  by  the  fungus  Ustilago  avenaej  stinking 
smut  of  wheat  by  Ustilago  foetans;  loose  smut  of  wheat  by  Ustilago 
triiici;  and  com  smut  by  Ustilago  zeae.  The  fungi  grow  in  the  tissue? 
of  the  plants,  drawing  nourishment  from  them,  but  not  giving  external 
evidence  of  their  presence  until  conditions  are  suitable  for  their  fruit- 
ing, when  they  form  the  striking  masses  of  dust-like  spores. 


FxQ.  9.    Smut  of  Corn.    Ear  infection,  with  the  grains  enlarged  and  distorted. 

Dissemination  and  Infection. — The  dark  dust-like  spores  disseminate 
all  of  these,  but  in  rather  different  ways.  Oat  smut  and  wheat  stink- 
ing smut  spores  lodge  on  the  grain  in  the  field  or  become  mixed  with  it 
in  threshing,  remain  alive  on  the  surface  of  the  seed  during  storage, 
germinate  with  the  seed  on  planting,  and  form  infection  spores  that 
enter  the  very  young  oat  or  wheat  sprouts  just  after  they  emerge  from 
the  seed,  and  before  they  have  appeared  above  ground.  This  very  earlj 
period  is  the  only  one  when  infection  by  these  two  smuts  can  occur. 
Once  inside  the  young  spjout  these  fungi  grow  upward  in  the  growing 
points  and  become  established  in  many  or  all  of  the  buds  that  produce 
shoots  in  the  stool.  No  effect  is  seen  until  the  smutted  heads  appear, 
months  after  the  infection  of  the  plants. 

Spores  of  loose  smut  of  wheat,  on  being  scattered,  may  sift  into  the 
open  flowers  of  nearby  heads.  The  spores  germinate  immediately  in 
the  moisture  there,  and  the  fungus  grows  directly  into  the  very  young 
seed,  and  establishes  itself  in  the  tissues  as  the  grain  passes  ihroui^ 
the  milk  and  dough  stages,  becoming  dormant  as  it  reaches  maturity. 
The  fungus  remains  alive  inside  the  seed  during  storage,  and  resumes 
growth  in  the  seedling  plants.  It,  too,  grows  upward  in  the  shoots,  and 
is  first  apparent  in  the  smutted  heads. 
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Com  smut  spores  sprout  on  the  moist  surface  of  the  ground,  and 
form  a  number  of  infection  spores  that  are  carried  by  the  wind,  and 
may  attack  any  tender  above-ground  part  of  the  plant  with  which  they 
come  in  contact.  In  manure,  or  on  heavily  manured  ground  these 
infection  spores  are  fomfed  in  large  numbers  and  for  a  long  period. 
Moisture  favors  infection  greatly  by  giving  a  chance  both  for  the 
infection  spores  to  be  produced  on  the  ground  and  for  these  to  germi- 
nate and  enter  the  tender  plant  parts.  Sweet  com  is  much  more  sus- 
oeptible  than  field  com  varieties.  Bank  growth  of  the  stalks  favors 
infection  both  because  of  the  delayed  drying  of  the  ground  surface  and 
because  of  the  succulent  tissue. 

Control, — Control  measures  for  these  three  classes  of  smuts  depend 
on  the  modes  of  infection.  In  oat  smut  and  stinking  smut  of  wheat 
spores  lodged  on  the  surface  of  the  seed  are  the  source  of  danger.  These 
two  smuts  can  be  easily  prevented  by  external  disinfection  of  the  seed 
at  any  time  before  planting.  Dipping  in  bluestone  solution,  one  pound 
to  four  gallons  of  water,  is  effective;  but  it  is  apt  to  injure  the  germina- 
tion of  the  seed,  particularly  of  oats.  A  better  disinfectant  is  formalde- 
hyde. Dilute  the  full  strength  preparation  of  this  (rated  at  40  per  cent, 
and  sometimes  known  as  formalin)  at  the  rate  of  one  pint  to  forty 
gallons  of  water.  Sprinkle  the  seed  pile,  shoveling  it  over  until  every 
one  is  thoroughly  wet.  Cover  with  cloths  for  two  houVs,  and  then 
spread  out  so  as  to  dry  rapidly.  Before  treating  wheat  for  stinking 
smut  dip  the  seed  in  water,  stir  thoroughly  and  skim  off  the  smut  balls. 
Treated  seed  may  be  planted  as  soon  as  dry,  or  later.  Store  in  disin- 
fected bins.  Once  in  three  years  is  ordinarily  often  enough  to  use  this 
treatment  when  home-grown  seed  is  planted. 

In  the  case  of  loose  smut  of  wheat  the  seed  infection  is  internal,  and 
can  not  be  reached  by  external  applications.  Uninfected  seed  must  be 
planted  to  avoid  the  disease.  Sometimes  clean  seed  may  be  obtained 
from  unaffected  fields.  Frequently  it  will  have  to  be  grown  in  a  special 
seed  plot  away  from  other  wheat  fields.  Such  a  plot  must  be  watched 
closely  at  heading  time  so  that  every  smutted  stool  may  be  pulled  up  and 
destroyed  before  the  spores  scatter.  In  this  way  clean  seed  for  next 
year's  general  planting  can  be  had,  and  if  the  seed  for  the  plot  is  selected 
from  superior  plants,  the  strain  of  wheat  can  be  improved  at  the  same 
time.  There  is  a  method  of  hot  water  treatment  that  destroys  most  of 
the  internal  infection  of  loose  smut  of  wheat,  but  the  process  injures 
germination  to  some  extent,  is  very  slow,  and  requires  unusual  care. 
The  seed  grain  is  soaked  four  to  six  hours  in  water  at  ordinary  tem- 
perature, and  is  then  dipped  for  ten  minutes  in  loose  bags  in  lots  of  not 
more  than  a  peck  in  water  held  within  a  fraction  of  a  degree  of  129° 
Fahrenheit.  This  method  is  useful  for  insuring  safe  seed  for  planting  a. 
seed  plot. 

'  Com  smut  is  not  carried  either  on  or  in  the  seed,  and  no  seed  treat- 
ment is  effective.  There  is  no  direct  means  of  control,  but  several 
things  may  reduce  its  prevalence.  Avoid  feeding  smutted  material  to 
stock  lest  the  manure  become  contaminated.  Do  not  use  manure  too 
freely  on  land  where  com  smut  prevails ;  compost  it  well  or  apply  it  as 
far  ahead. of  the  com  crop  as  possible.  Do  not  plant  corn  too  close, 
especially  on  soils  that  hold  moisture  or  produce  rank  growth.     Culti- 
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vate  as  soon  after  rains  as  possible  so  as  to  hasten  the  drying  of  the 
surface  soil.  In  some  cases,  as  with  a  sweet  com  crop,  it  will  pay  to 
cut  out  and  bury  or  bum  the  first  formed  smut  masses  when  the  farthest 
advanced  are  full  size,  but  have  not  yet  turned  black  and  broken  open. 
This  will  usually  be  a  little  before  tasseling*  time.  Destroy  the  smut 
masses  in  the  field  after  harvesting,  and  rotate  crops.  The  spores  are 
probably  killed  in  the  silo,  and  the  presence  of  smut  in  ensilage  is  not 
dangerous.  The  dry  spores  may  irritate  the  digestive  tract  of  stock, 
but  seem  not  to  have  directly  toxic  properties. 

The  loose  smut  of  barley  is  similar  in  characteristics  and  control  to 
the  loose  smut  of  wheat,  and  the  covered  smut  of  barley  and  the  kernel 
smut  of  sorghum  are  similar  to  the  stinking  smut  of  wheat. 

TOBACCO  WILT. 

Distribution  in  North  Carolina, — This  disease  has  been  known  in 
Granville  County  for  many  years  and  is  commonly  referred  to  as  the 
Granville  wilt.     The  infected  area  there  lies  mainly  between  the  NTeuse 


\i 


Fig.  10.    Wilt  of  Tobacco.    The  picture  shows  the  destructive  effeots  of  tbe^diaease.'i'and  some" 
thing  of  the  appearance  of  plants  in  advanced  .nta^ea. 

and  Tar  rivers,  and  has  progressively  increased  until  practically  all  the 
Granville  coarse  sandy  loam  type  of  soil  is  now  infected.  The  disease 
also  has  been  reported  on  tobacco  as  occurring  scatteringly  in  Durham, 
Wake,  and  Vance  counties,  and  probably  in  Greene  County.  On  its 
other  host  plants,  particularly  tomato,  it  has  been  reported  from  Alex- 
ander, Bladen,  Burke,  Carteret,  Columbus,  Duplin,  Durham,  Franklin, 
GateSj  Granville,  Iredell,  Mecklenburg,  Randolph,  Sampson,  Vance, 
Warren,  Wake  and  Yadkin  counties. 

Plants  Affected, — Tobacco,  tomato,  Irish  potato,  pepper,  egg-plant, 
peanut,  jimson  weed,  black  nightshade,  and  ground  cherry  are  suscep- 
tible, as  doubtless  are  a  considerable  number  of  other  wild  plants. 
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Symptoms, — Individual  leaves  become  pale  aud  misshapen,  fre- 
quently on  One  side  of  the  mid-rib,  and  droop.  In  time  the  whole  plant 
may  be  involved.  The  stem  may  show  on  external  view  elongated 
streaks,  dark  and  somewhat  sunken.  On  cutting  across  the  stems  very 
dark  areas  are  seen  in  inner  bark,  wood  ring  or  central  pith.  On 
squeezing  a  cut  stem  a  milky  fluid  exudes  from  the  darkened  areas, 
which  is  quite  different  from  the  normal  clear  watery  sap.  The  root 
system  shows  a  number  of  dead  and  blackened  roots. 

On  tomato  and  Irish  potato  this  disease  may  be  confused  with  the 
Fusarium  fungous  wilts  that  attack  these  plants.  The  exuding  of  the 
milky  fluid  is  a  distinctive  mark  of  the  bacterial  disease. 

Cause. — It  has  been  proven  beyond  question  by  several  workers  that 
this  disease  is  caused  by  bacteria  of  the  species  Bacterium  solanacearum. 
They  make  up  the  milky  fluid  referred  to  above.  Some  of  this  fluid 
from  a  diseased  plant  introduced  by  a  needle  puncture  into  young  tissue 
of  a  healthy  plant  will  produce  symptoms  of  the  disease  in  one  to  sev- 
eral weeks,  depending  on  the  rapidity  of  increase  of  the  bacteria.  The 
organisms  may  persist  in  the  soil  for  a  number  of  years,  but  do  not  in- 
crease markedly  unless  susceptible  plants  are  allowed  to  grow.  These 
bacteria  are  themselves  plants,  and  their  ability  to  maintain  themselves 
in  the  soil  is  influenced  by  the  physical  structure,  chemical  composition, 
water  content,  aeration,  temperature  and  doubtless  other  conditions  of 
the  soil,  just  as  crop  plants  are  influenced  by  such  factors.  When  more 
exact  knowledge  is  obtained  about  the  special  requirements  of  these  bac- 
teria it  may  be  possible  to  handle  or  treat  the  soil  in  such  a  way  as  to 
hinder  their  development  without  interfering  with  tobacco  production. 

Dissemination. — These  bacteria  may  be  spread  through  any  transfer 
of  infected  dirt,  commonly  by  water  washing  the  soil,  by  farm  imple- 
ments carrying  it  up  and  down  the  rows  in  cultivation,  or  from  one  field 
to  another,  by  animals  carrying  it  on  their  feet,  and  by  adherence  of 
dirt  to  the  roots  of  plants  of  any  sort  transplanted  from  infected  spots. 
It  is  possible  that  the  blowing  about  of  dust  may  convey  it,  but  the 
vitality  of  the  organism  is  affected  very  unfavorably  by  drying.  The 
disease  may  start  in  the  seed  bed,  and  be  carried  to  the  field  in  plants 
already  slightly  infected  there.  Insects  that  feed  on  affected  plants  and 
afterwards  on  sound  ones  may  infect  the  latter  through  the  wounds  by 
means  of  bacteria  smeared  on  their  mouth  parts.  In  topping  and  sucker- 
ing  the  disease  may  be  conveyed  from  sick  to  healthy  plants.  All  of 
these  agencies  naturally  spread  the  infection  c^ver  rather  short  distances, 
and  it  is  a  characteristic  of  the  disease  that  it  travels  slowly.  It  is 
possible  that  manure,  or  tobacco  seed)  or  cured  leaves  or  dried  stalks 
that  have  been  affected  may  play  a  part  at  times  in  its  dissemination, 
but  direct  evidence  for  this  is  lacking  at  the  present,  and  the  inability 
of  the  organisms  to  withstand  prolonged  drying  makes  the  matter  ques- 
tionable. 

Infection. — In  most  cases  the  organisms  enter  the  plants  from  the 
soil  through  some  of  the  smaller  roots  and  work  upward  in  the  plant. 
This  may  occur  in  the  seed- bed,  at  transplanting,  or  later.  Injury  to 
the  roots  at  transplanting  and  nematode  attack  furnish  ready  means  of 
entrance.    Insect  injuries  and  the  wounds  made  in  topping  and  sucker- 
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ing  have  been  referred  to.  Some  have  held  that  too  much  nitrogen  fertil- 
izer predisposes  the  plants  to  the  wilt,  and  that  a  relatively  large 
amount  of  potash  will  have  the  opposite  effect.  There  is  no  conclusive 
evidence  that  the  fertilizers  commonly  used  in  tobacco  culture  greatly 
favor  the  disease;  certainly  they  alone  do  not  cause  it.  Rainy  weather 
and  low,  moist  situations  are  favorable  to  the  progress  of  the  disease. 

Control. — ^Make  the  seed  bed  in  uninfested  spots.  The  common  prac- 
tice of  using  newly  cleared  land  and  burning  it  well  is  a  safeguard. 
Make  sure  that  drainage  water  from  infected  fields  can  not  reach  the 
seed  bed.  Such  water  is  not  safe  for  use  in  transplanting;  on  the  seed 
bed  it  may  undo  the  work  of  sterilizing  by  burning  the  bed.  If  there  is 
any  suspicious  development  in  the  seedling  plants  do  not  use  any  for 
setting  in  uninfested  fields.  Be  very  cautious  about  using  plants  grown 
by  other  people.  By  early  transplanting  much  of  the  loss  is  sometimes 
avoided.  Avoid  root  injury  in  transplanting  and  cultivation.  Guard 
against  any  transfer  of  infected  soil  on  farm  implements  or  vehicles  or 
the  feet  of  stock.  Clean  the  implements;  disinfectants  may  sometimes 
be  used  on  them  to  advantage,  such  as  formaldehyde,  1  pint  in  8  gallons 
of  water,  or  carbolic  acid,  1  pint  in  5  gallons,  or  bluestone,  1  pound  in  4 
gallons.  In  infected  fields  try  to  control  insects  to  the  fullest  extent. 
Remove  and  destroy  affected  plants  in  as  far  as  possible ;  each  one  haiv 
bors  enough  bacteria  to  kill  hundreds  of  others  if  given  the  chance.  Do 
not  let  any  contaminated  refuse  reach  the  barnyards  or  roads  or  streams. 
It  is  important  to  prevent  surface  drainage  from  infected  fields  to  \fcal- 
uable  land.  Handle  sound  plants  before  affected  ones  in  topping  and 
suckering,  and  do  this  work  in  dry  weather.  Do  not  plant  tobacco  or 
other  susceptible  crops  on  infected  soil  for  four  to  six  years.  Crops  that 
require  clean  cultivation,  such  as  corn  or  cotton,  are  probably  best  in  the 
rotation.    Be  sure  that  susceptible  weeds  are  kept  from  growing. 

The  following  rotations*  might  be  practiced  with  profit : 

For  land  slightly  infected:  1.  Tobacco,  followed  by  winter  oats.  2.  Cow- 
peas,  followed  by  crimson  clover.  3.  Cotton,  with  crimson  clover  sowed  at 
last  working  or  first  picking.  4.  Corn,  followed  by  winter  rye.  5.  Tobacco, 
followed  by  winter  oats. 

For  land  badly  infected:  1.  Tobacco,  followed  by  crimson  clover.  2.  Com, 
followed  by  crimson  clover.  3.  Cotton,  followed  by  crimson  clover.  4.  Com, 
followed  by  winter  oats.  5.  Cowpeas,  followed  by  grass  mixture  after  liming. 
6.  Grass,t  followed  by  winter  rye.    7.  Tobacco,  followed  by  crimson  clover. 

Attempts  are  being  made  to  develop  types  of  tobacco  resistant  to  the 
disease,  but  these  have  not  yet  giyen  desired  results. 

No  practicable  method  of  soil  disinfection  has  been  devised.  Badly 
affected  plants  are  hardly  good  for  anything  except  the  making  of 
tobacco  extract.  The  early  harvesting  of  a  crop  may  sometimes  avoid 
increased  loss. 


"Outlined  by  Mr.  E.  G.  Moss,  Co-operative  Assistant  in  Tobacco  Investigations. 

fit  may  sometimes  be  best  to  keep  the  land  in  grass  two  years,  thus  lenguiening  this  rotation. 
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BOOT  KNOT  OF  YABIOUS  CBOPI». 

Distribution  in  North  Carolina, — This  trouble  occurs  in  sandy  types 
of  soil  in  the  eastern  half  of  the  State. 

Field  Crops  Affected, — Alfafa,  vetch,  soy  bean,  clovers,  cowpeas  (ex- 
cept Iron),  cotton,  tobacco,  potato,  sweet  potato,  watermelon,  cucumber, 
cantaloupe,  and  tomato.  Many  other  crop  plants  are  affected  as  well. 
A  few  of  the  common  weeds  that  are  susceptible  are  May-pop,  wild 
potato,  pigweed,  purslane,  morning  glory,  and  wild  carrot. 


Fio.  11. 


Nematode  Root-knot.     A  badly  affected  root-system,  showing 
the  irregular  swellings  of  various  sises. 


Symptoms. — Enlargements  of  irregular  shape  and  size  appear  any- 
where on  the  root  system.  These  swellings  involve  the  whole  thickness 
of  the  root,  and  are  not  merely  outgrowths  from  the  side  as  are  the 
bacterial  nodules  of  leguminous  crops.  Affected  plants  are  stunted  in 
growth  and  their  foliage  is  a  lighter  shade  of  green  than  normal ;  this, 
however,  may  be  hard  to  detect  when  a  large  area  is  uniformly  infected. 
Badly  affected  plants  may  wilt  when  water  is  scant,  or  sometimes  in  the 
hot  sun  when  there  is  an  abundance  of  moisture  in  the  soil. 
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Cause. — This  trouble  is  caused  hj  a  species  of  microscopic  worm, 
Eeterodera  radiciola,  belonging  to  the  group  of  Nematodes.  The  females 
are  very  much  enlarged  during  egg-laying,  and  may  be  barely  seen  on 
breaking  across  a  knot  as  pearly  white  bodies  one-half  the  size  of  a  pin- 
head.  The  worms  may  live  in  the  soil  for  months,  but  quickly  die  in 
galls  after  the  death  of  the  plant.  A  generation,  from  egg  to  egg,  is 
about  a  month,  and  a  female  usually  lays  several  hundred  eggs.  To 
flourish  in  the  soil  the  organism  requires:  (1)  warmth,  (2)  loose  texture 
of  the  soil,  (3)  moderate  moisture,  and  (4)  proper  food  plants. 

Dissemination. — The  worms  can  live  over  winter  in  the  more  pro- 
tected parts  of  the  soil,  or  in  the  galls  on  perennial  plants.  They  are 
readily  transported  to  distant  places  in  infected  nursery  stock,  mainly 
fig,  peach  or  mulberry,  or  in  the  roots  or  adhering  soil  of  annual  plants 
for  transplanting,  or  in  Irish  potato  tubers  for  seed.  For  shorter  dis- 
tances the  usual  agencies  are  running  water  that  washes  the  surface  soil, 
hoofs  of  animals,  wheels  of  vehicles,  farm  implements,  and  men's  shoes. 
Possibly  winds  and  manure  may  be  less  successful  disseminsftors.  The 
worms  can  move  through  the  soil,  but  at  a  rate  of  only  a  few  feet  a 
season. 

Infection. — The  larval  worms  enter  the  young  tips  of  the  roots,  and 
the  irritation  they  set  up  causes  the  gradual  development  of  the  gall  as 
the  part  grows  older.  The  list  of  susceptible  plants  includes  several 
hundred  of  all  sorts  of  plants.  The  field  crop  plants  that  are  practically 
resistant  are  rye,  winter  oats,  wheat,  com,  peanut,  Iron  cowpea,  and 
velvet  bean.    Crab-grass  and  beggarweed  are  also  highly  resistant. 

Control. — Avoid  transfer  of  infected  soil.  Regulate  washing  of  soil 
by  using  embankments.  Clean  implements  in  going  from  an  infested 
spot.  Areas  can  be  most  quickly  cleared  of  the  infestation  by  keeping 
the  land  absolutely  bare  for  two  years.  But  many  soils  can  not  be 
treated  thus,  and  the  method  is  expensive.  The  next  most  effective  one 
is  to  plant  for  two  years  in  resistant  crops,  as  winter  rye  or  oats  followed 
by  Iron  cowpeas  or  peanuts  or  velvet  beans ;  and  repeat  the  second  year. 
Susceptible  weeds  must  not  be  allowed  to  grow.  If  a  winter  grain  is 
omitted,  plow  in  the  fall,  cultivate  bare  the  next  spring  until  time  to 
plant  the  resistant  legume.  Some  reduction  can  be  accomplished  by 
breaking  the  land  deep  in  dry  weather  and  allowing  it  to  dry  out  as 
much  as  possible.  Allowing  the  land  to  grow  up  thick  with  crab-grass  is 
good.  Proper  fertilization  to  make  up  for  soil  deficiencies  has  a  good 
effect  on  the  crop  and  may  enable  it  to  develop  in  spite  of  the  nematodes. 


LEAF  TOBACCO  SALES  FOR  MARCH,  1913. 

Pounds  sold  for  producers,  first  hand 1,669,630 

Pounds  sold  for  dealers 165,661 

Pounds  resold  for  warehouses 130,947 

Total. 1,966,238 
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STATE  BOARD  OF  AGRICULTURE 


W.  A.  Gbaham,  Commissioner,  ex  officio  Chairman,  Raleigh. 

F.  P.  Latham Belhaven First  District. 

K.  W.  Babrxs Lucama Second  District. 

R.  L.  WooDABO Bayboro Third  District. 

Clarence  Poe Raleigh Fourth  District. 

R.  W.  Scott Haw  River Fifth  District. 

A.  T.  McCallum Red  Springs Sixth  District 

C.  C.  Wright Hunting  Creek Seventh  District. 

William  Bledsoe Gale Eighth  District. 

W.  J.  Shuford Hickory Ninth  District. 

A.  Cannon Horse  Shoe Tenth  District. 


DIVISION  OF  OIL  INSPECTION 


W.  A.  Graham Commissioner. 

Elias  Carr Secretary. 

Garland  Jones,  Jr State  Oil  Chemist. 


Sib: — I  submit  herewith  manuscript  covering  analyses  of  illuminat- 
ing oils  sampled  during  the  first  three  months  of  the  current  year.     I 
recommend  tjiat  it  be  published  as  a  supplement  to  the  April  Bulletin. 
Respectfully  submitted, 

Qabland  JoNiBS,  Jr., 

State  OH  Chemist, 
To  Hon.  W.  A.  Graham, 

Commissioner  of  Agriculture, 
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AN  ACT  TO   PROVIDE   FOR  THE   INSPECTION   OP   ILLUM- 
INATING OILS  AND  FLUIDS. 
IChapter  554,  Public  Lavs  of  1909.  as  amended  by  Public  Laws  of  1911,  Chapter  143.] 

The  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  all  kerosene  or  other  illuminating  oils  sold  or  oils  subject  to 
offered  for  sale  in  this  State  for  illuminating  purposes  shall  be  JJg*»«*i<»  ^^ 
subject  to  inspection  and  test  to  determine  the  safety  and  value 
for  illuminating  purposes.    All  manufacturers,  wholesalers  and  gtatement  to  bo 
jobbers,  before  selling  or  offering  for  sale  in  this  State  any  kero-  ^^^' 
sene  or  other  oil  for  illuminating  purposes,  shall  file  with  the 
Commissioner  of  Agriculture  a  statement  that  they  desire  to  do 
business  in  the  State,  and  furnish  the  name  or  brand  of  the  oil 
or  oils  which  it  is  desired  to  sell,  with  the  name  and  address  of 
the  manufacturer,  and  that  the  oil  or  oils  will  comply  with  the 
requirements  of  this  act.    The  Department  of  Agriculture  shall  Power  to  coUect 
have  power  at  all  times  and  at  all  places  to  have  collected  sam-  ^^ISsT  "^ 
pies  of  any  illuminating  oils  offered  for  sale,  and  have  the  same 
analyzed.    The  inspection  of  oils,  as  authorized  in  this  act,  shall 
be  under  the  direction  of  the  Board  of  Agriculture,  which  is  au-  Rules  and  regula- 
thorized  to  make  all  necessary  rules  and  regulations  for  the  ^^^' 
inspection  of  such  oils  and  to  adopt  standards  as  to  safety,  purity  standards. 
or  absence  from  objectionable  substances  and  luminosity  when 
not  in  conflict  with  the  provisions  of  this  act  and  which  they 
may  deem  necessary  to  provide  the  people  of  the  State  with  sat- 
isfactory illuminating  oil. 

Sec.  2.  The  Board  of  Agriculture  shall  appoint  such  number  of  ^po^ment  of 
oil  inspectors  as  will  be  necessary,  not  exceeding  five  whose  com-  ^  "' 

pensation  shall  be  four  dollars  per  day  and  expenses  while  on  salary, 
duty.    Each   inspector,  before   entering   upon   his   duties,   shall  in,p^to„  ^^ 
take  an  oath  of  office  before  some  person  authorized  to  adminis-  qualify, 
ter  oaths.    The  inspector  shall  have  power  to  examine  all  bar- Examination  of 
rels,  tanks  or  other  vessels  containing  kerosene  or  other  mum- JgJ~^®**^***°*^ 
inating  oils,  to  see  that  they  are  properly  tagged  as  required  in 
this  act,  and  they  shall,  as  directed,  collect  and  test  samples  of  collection  and 
oil  offered  for  sale  in  different  sections  of  the  State,  and  when  ****  <**  *^p**- 
instructed  collect  and  send  samples  to  the  Department  of  Agri- 
culture for  examination. 

Sec.  3.  For  the  purpose  of  defraying  expenses  connected  with  Tax  on'oUs. 
the  inspection,  testing  and  analyzing  oils  in  this  State,  there 
shall  be  paid  to  the  Commissioner  of  Agriculture  a  charge  of 
one-half  cent  per  gallon,  which  payment  shall  be  made  before 
delivery  to  agents,  dealers  or  consumers  in  this  State.    Each  vessels  containing 
barrel,   tank,   tank   car  or   other   container   of   oil   shall   have  ^^  ^  ^  stamped, 
attached  thereto  a  tag  or  stamp  stating  that  all  charges  specified 
in  this  section  have  been  paid;  and  the  Commissioner  of  Agri- 
culture, with  the  advice  and  consent  of  the  board,  is  hereby 
empowered  to  prescribe  a  form  for  such  tags:  Provided,  that  Form  of  tagsi 
they  shall  be  such  as  to  meet  the  requirements  of  the  trade  in 
oils,  and  to  adopt  such  rules  and  regulations  as  will  insure  the 
enforcement  of  this  law.    Where  oil  is  shipped  in  tank  cars  or  Notice  of  ship- . 
other  larger  containers,  the  manufacturer  or  Jobber  shall  give™*"**' 
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notice  to  the  Commissioner  of  Agriculture  of  every  shipment, 
with  the  name  and  address  of  the  person,  company  or  corpora- 
tion to  whom  it  is  sent,  and  the  number  of  gallons,  on  the  day 
the  shipment  is  made. 

SEa  4.  All  moneys  received  under  the  provisions  of  this  act 
shall  be  paid  Into  the  State  Treasury  and  kept  as  a  distinct  fund, 
to  be  styled  "the  oil  inspection  fund."  All  checks  or  orders  in 
payment  for  tags  or  stamps  shall  be  made  payable  to  the  State 
Treasurer.  The  Commissioner  of  Agriculture  Is  authorized  to 
draw  out  of  said  fund,  upon  his  warrants,  such  sums  as  may 
be  necessary  to  pay  all  expenses  incurred  in  connection  with 
this  act,  including  salary  of  oil  chemist  or  chemists,  cost  of  in- 
spection, tags,  blanks,  etc. 

Sso.  5  The  State  Treasurer  shall,  on  the  first  day  of  June  and 
December  each  year,  turn  into  the  general  fund  of  the  State  all 
moneys  of  the  oil  fund  in  his  hands  In  excess  of  the  amount 
drawn  out  by  the  Commissioner  of  Agriculture  for  expenses. 

Sbo.  6.  The  Commissioner  of  Agriculture  shall  include  in  his 
report  to  the  General  Assembly  an  ac?c>unt  of  the  operations  and 
expenses  under  this  act 

Sec.  7.  Whenever  a  complaint  is  made  to  the  Department  of 
Agriculture  in  regard  to  the  illuminating  qualities  of  any  oil 
sold  In  this  State  the  commissioner  shall  cause  a  sample  of  said 
oil  or  oils  complained  of  to  be  procured  and  have  the  same  thor> 
oughly  analysed  and  tested  as  to  safety  and  illuminating  qwtxli- 
ties.  If  such  analysis  or  other  tests  shall  show  that  the  on 
Is  either  unsafe  or  of  inferior  illuminating  quality.  Its  sale  shall 
be  forbidden  and  report  of  the  result  or  results  be  sent  to  the 
party  making  the  complaint  and  to  the  manufacturer  of  said  oil. 

Sbo.  8.  Every  person  who  shall  fraudulently  brand  or  stamp 
any  package  or  barrel  or  other  vessel,  or  use  a  stamp  a  second 
time,  or  keep  any  kerosene  or  other  Illuminating  oil  not  marked 
and  branded  in  accordance  with  the  regulations  of  the  Board  of 
Agriculture,  or  violate  any  other  provision  of  this  act  or  any 
regulation  adopted  by  the  Board  of  Agriculture  for  Its  enforce- 
ment, shall  be  guilty  of  a  misdemeanor  and  fined  not  less  than 
two  hundred  dollars  (|200)  for  each  offense  nor  more  than  one 
thousand  dollars  (|1,000). 

Seo.  9.  If  any  person,  manufacturer  or  dealer  shall  sell  or  of- 
fer for  sale  in  this  State  any  of  said  illuminating  oils  and  fluids 
before  first  having  the  same  labeled  and  tagged  as  required  by 
the  regulations  adopted  by  the  Board  of  Agriculture,  he  shall  be 
guilty  of  a  misdemeanor  and  on  conviction  be  fined  not  exceed- 
ing three  hundred  dollars  (1300),  and  the  said  oils  and  fiuids  be 
forfeited  and  sold,  and  the  proceeds  thereof  go  to  the  common 
school  fund  of  the  State.  If  any  manufacturer  or  dealer  of 
said  illuminating  oils  or  fluids  shall,  with  Intent  to  deceive  or 
defraud,  alter  or  erase  the  label  or  tag  to  indicate  a  different 
flash  test,  gravity  or  quantity  than  is  Indicated  by  the  label  or 
stamp  attached  to  the  vessel,  he  shall  on  conviction  be  fined  not 
exceeding  fifty  dollars  (|50)  for  every  such  offense. 
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Sxa  10.  Any  inspector  who,  while  in  office,  shall  be  interested,  inspector  inter- 
directly  or  indirectly,  in  the  manufacture  or  vending  of  any  of«^lnni»nu- 

fflcture  or  vsiuliiiff 

the  illuminating  oils,  shall  be  guilty  of  a  misdemeanor,  and  on  oU  miklemeanor. 
conviction  shall  be  fined  not  less  than  three  hundred  dollars  ^°*^°**°*' 
(1300). 

Sbc.  11.  All  prosecutions  for  fines  and  penalties  under  the  pro-  ProaecutionB. 
visions  of  this  act  shall  be  by  indictment  in  a  court  of  compe- 
tent Jurisdiction.  / 

Sec.  12.  The  provisions  of  this  act  shall  not  apply  to  the  re-Reuilt 
tail  dealer  in  oils  unless  such  retail  dealer  shall  sell  or  ofter  to 
sell  oils  of  a  manufacturer,  wholesaler  or  Jobber  who  refuses  to 
comply  with  the  provisions  of  this  act. 

Sko.  13.  This  act  shall  be  in  force  from  and  after  July  first,  when  act 
one  thousand  nine  hundred  and  nine.  effective. 

Ratified  this  the  8th  day  of  March,  A.  D.  1909. 
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REGULATIONS  OP  THE  DEPARTMENT  OF  AGRICULTURE  CONCERN- 
ING  ILLUMINATING  OILS  AND  FLUIDS. 

[Chapter  554,  Public  Laws  of  1909.  as  emended  by  Public  Laws  of  1911,  Chapter  143.] 

1.  The  statement  required  of  manufacturers  and  others  desiring  to  sell  oil 
in  this  State,  in  section  1  of  this  act,  shall  be  in  substance  as  follows: 

COMMISSIOITEB  Or   AORICULTUBE, 

Raleigh,  N.  C. 

The desires  to  sell  In  North  Carolina  the  following  brands 

of  illuminating  oils: 

(1)  (Name)     

(2)  (Name)     

Manufactured  or  sold  by ,  whose  address 

is P.  O And  it  Is  stipulated  that 

said  oils  shall  comply  with  the  requirements  of  chapter  554,  Laws  of  1909, 
and  the  regulations  of  the  Board  of  Agriculture  made  by  authority  of  said  act 

(Signature) 

2.  There  shall  be  placed  upon  each  tank  car  before  the  &ame  is  emptied, 
and  upon  all  other  original  packages,  tax  stamps  as  required  In  section  3 
of  chapter  554,  Laws  of  1909;  also  the  name  under  which  the  oil  is  sold,  the 
name  of  the  manufacturer  or  wholesale  dealer  and  the  date  of  flUlng.  No 
tax  stamps  shall  be  required  upon  a  vessel  filled  from  a  container  upon 
which  the  tax  has  been  paid,  but  same  must  show  the  amount  of  oil  it  con- 
tains, the  location  of  the  tax-paid  container  from  which  it  was  filled,  and 
the  date  of  filling. 

Where  wagons  are  filled  from  stationary  tanks  they  must  have  attached 
the  location  of  such  tanks,  and  all  Invoices  for  oil  to  retail  dealers  deliv- 
ered from  such  wagons  shall  show  the  name  of  station  from  which  oper- 
ated and  number  of  gallons  sold. 

3.  Where  oil  is  brought  into  this  State  in  wagons,  each  wagon  must  have 
stamps  attached  to  cover  the  amount  of  oil  It  contains,  and  with  each  and 
every  sale  in  this  State  from  such  wagons  there  must  be  given  a  statement. 
Invoice  or  tag,  showing  the  name  of  the  company  operating  the  wagon, 
number  of  the  wagon,  quantity  of  oil  sold  and  date  of  sale. 

Where  oil  is  brought  into  this  State  in  wagons  which  also  contain  oil  for 
sale  in  other  States,  a  separate  compartment  must  be  provided  In  such  wag- 
ons for  oil  sold  or  oftered  for  sale  in  North  Carolina,  and  stamps  must  be 
attached  to  said  compartment  to  cover  the  amount  of  oil  it  contains;  and 
with  each  and  every  sale  In  this  State  from  such  compartment  there  must 
be  given  a  statement,  invoice  or  tag,  showing  the  name  of  the  company 
operating  the  wagon,  number  of  the  wagon,  quantity  of  oil  sold  and  4ate  of 
sale.  Unless  this  separate  compartment  Is  provided,  oil  companies  will 
have  to  pay  the  tax  on  all  oil  brought  into  this  State  in  wagons. 

4.  By  authority  of  section  2  of  said  act,  there  shall  be  appointed  five 
inspectors. 

5.  Each  Inspector  shall  examine  tank  cars,  barrels,  drums,  cans  and  other 
containers  as  directed  by  the  Commissioner;  see  that  the  law  and  regula- 
tions are  fully  complied  with,  and  collect  samples  as  directed  and  send  to 
the  Department  for  analysis  by  the  State  Oil  Chemist. 
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6.  Each  inspector  shall  receive  four  dollars  per  day  and  actual  expenses 
while  at  work. 

7.  The  Commissioner  of  Agriculture  shall  have  prepared  tax  stamps  of 
such  denominations  and  in  such  quantities  as  may  be  deemed  necessary  to 
execute  this  act.  The  Secretary  of  the  Board  shall  have  charge  of  these 
stamps  and  deliver  to  the  Oil  Clerk  from  time  to  time  such  amounts  as 
will  be  necessary  to  supply  the  demand,  and  shall  make  settlement  quar- 
terly of  the  amounts  of  tags  disposed  of. 

8.  A  barrel  Ehall  be  estimated  to  contain  fifty-two  (52)  gallons  and  a 
26-cent  stamp  will  be  received  as  payment  of  tax  on  contents  of  same,  un- 
less it  shall  appear  that  barrels  in  excess  of  fifty-two  gallons  are  generally 
used  by  any  dealer  or  company.  In  that  case,  tax  for  the  total  gallonage  of 
each  barrel  will  be  required. 

9'.  All  kerosenes  or  other  oils  usually  used  for  illuminating  purposes  offered 
for  sale  or  sold  in  this  State  for  other  use  shall  have  plainly  marked  on  the 
container  in  letters  at  least  two  inches  high,  or  plainly  printed  on  a  tag 
attached  thereto,  "Not  for  Illuminating  Purposes.  Highly  Inflammable." 
Such  oil  is  not  subject  to  taxation.  Using  or  selling  it  for  Illuminating 
purposes  shall  be  a  violation  of  section  8  of  this  act. 

10.  Shipment  by  car-load  lots  of  oil  In  barrel?,  drums  or  other  containers 
shall  be  reported  to  the  Commissioner,  as  is  required  for  shipment  In  tank 
cars  or  other  large  containers  by  section  3,  chapter  564,  Laws  of  1909. 

11.  No  person  shall  offer  to  a  common  carrier  for  shipment  empty  contain- 
ers used  for  illuminating  oils  upon  which  the  tax  stamps  have  not  been 
canceled. 

12.  The  flash  test  of  illuminating  oils  shall  not  be  less  than  100  degrees 
Fahrenheit,  as  tested  by  the  Elliott  method — closed  cup — according  to 
directions  prepared  by  the  State  Oil  Chemist.  Illuminating  oils  which  flash 
below  175*  Fahrenheit  In  the  Elliott  closed  cup  shall  not  contain  more  than 
6  per  cent  by  weight  of  residue  remaining  undistilled  at  570"*  Fahrenheit 
when  distilled  according  to  directions  prepared  by  the  State  Oil  Chemist; 
except  that  oils  of  not  less  than  47''  Baum6  at  60"*  Fahrenheit  shall  not  con- 
tain more  than  10  "per  cent  of  residue  by  weight 

13.  The  record  of  the  tank-car  book  furnished  by  the  railroad  companies 
as  to  the  capacity  of  each  tank  car  will  be  accepted  by  the  Department. 

14.  The  State  Oil  Chemist  shall  analyze  such  samples  as  deemed  neces- 
sary to  ascertain  safety  and  objectionable  substances,  purity  and  luminosity, 
and  report  to  the  Commissioner  of  Agriculture  any  standards  he  deems  ad- 
visable to  be  established  in  these  particulars. 

15.  The  Commissioner,  with  the  approval  of  the  Police  Committee,  may 
suspen'^  or  change  any  of  these  regulations  until  the  ensuing  meeting  of 
the  Board.  ^  ^  Graham, 

Raleigh,  N.  C,  August  1,  1913.  Commissioner. 

ANALYSES    OF   KEBOSENS. 

With  proper  care  a  kerosene  lamp  is  a  perfectly  safe  form  of  lighting 
and  gives  a  light  of  good  quality.  Most  accidents  are  not  due  to  explo- 
sions within  the  lamp,  but  to  dropping  or  breaking  the  lamp  while  it  is 
lighted,  or  to  the  use  of  gasoline  instead  of  kerosene  in  the  lamp  by 
mistake. 

The  poor  quality  of  light  experienced  by  some  users  of  kerosene  lamps 
may  be  due  to  several  causes :  To  a  poor  quality  of  oil  or  a  dirty  and 
clogged  burner,  a  misfitting  or  poor  wick,  or  a  badly  fitted  chimney. 
The  inspection  by  the  Department  of  Agriculture  assures  to  the  con- 
sumer in  this  State  a  good  quality  of  oil. 

In  regard  to  the  other  conditions  the  following  suggestions  are  offered : 
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suogbbtions  fob  the  oabe  and  usb  of  kerosene  lamps. 

The  wick  should  be  of  proper  size  for  the  burner  employed.  It 
should  be  long  enough  to  reach  the  bottom  of  the  oil  container.  It 
should  be  thoroughly  dried  before  use  and  immediately  soaked  in  oiL 
It  is  better  to  change  wicks  after  two  months  use. 

The  chimney  should  be  of  the  proper  size  and  care  should  be  taken 
that  the  chimney  is  held  tightly  enough  so  as  not  to  fall  off  when  the 
lamp  is  moved. 

The  burner  should  be  cleaned  thoroughly  once  a  month  and  all  pieces 
of  burnt  wick,  dead  insects  and  dirt  should  be  removed  every  day.  It  is 
very  important  to  keep  the  air  holes  in  the  burner  open. 

Always  fill  the  lamp  by  daylight  and  never  while  the  lamp  is  burning. 
See  that  the  cap  is  screwed  in  before  lighting.  The  burnt  crust  of  the 
wick  should  be  removed  each  day  before  lighting. 

Refill  the  lamp  before  all  the  oil  in  the  container  is  consumed.  It  is 
best  to  keep  the  lamp  well  filled,  as  the  oil  feeds  to  the  wick  better  then 
and  there  is  less  danger  of  gas  being  formed  in  the  container. 

In  extinguishing  a  light  never  blow  down  the  chimney,  but  blow  across 
the  top,  or  better  still,  place  a  small  card  or  piece  of  tin  on  top  of  the 
chimney. 

Care  should  be  taken  to  place  the  lamp  in  a  secure  place  and  never  on 
a  rickety  table  or  place  where  it  may  be  easily  upset. 

]SrEVEB  POUB  OIL  ON  A  FIBE. 

METHODS  OF  ANALYSIS. 

The  flash  point  was  determined  with  the  Elliott  Closed  Cup  Tester. 
The  test  was  applied  according  to  the  following  directions : 

"Remove  the  oil  cup  and  fill  the  water-bath  with  cold  water  up  to  the 
mark  on  the  inside.  Replace  the  oil  cup  and  pour  in  enough  oil  to  fill  it  to 
within  one-eighth  of  an  inch  of  the  flange  Joining  the  cup  and  the  vapor- 
chamber  above.  Care  must  be  taken  that  the  oil  does  not  flow  over  the 
flange.  Remove  all  air  bubbles  with  a  piece  of  dry  paper.  Place  the  glaas 
cover  on  the  oil  cup,  and  so  adjust  the  thermometer  that  its  bulb  shall  be 
Just  covered  by  the  oil. 

"If  an  alcohol  lamp  be  employed  for  heating  the  water-bath,  the  wick 
should  be  carefully  trimmed  and  adjusted  to  a  small  flame.  A  small  Bun- 
sen  burner  may  be  used  in  place  of  the  lamp.  The  rate  of  heating  should 
be  about  two  degrees  per  minute,  and  in  no  case  exceed  three  degrees. 

"As  a  flash  torch,  a  small  gas  Jet  one-quarter  of  an  inch  in  length  should 
be  employed.  When  gas  is  not  at  hand  employ  a  piece  of  waxed  linen  twine. 
The  flame  in  this  case,  however,  should  be  small. 

"When  the  temperature  of  the  oil  has  reached  85**  F.  the  testings  should 
commence.  To  this  end  insert  the  torch  into  the  opening  in  the  cover,  pass- 
ing it  in  at  such  an  angle  as  to  well  clear  the  cover,  and  to  a  distance  about 
half-way  between  the  oil  and  the  cover.  The  motion  should  be  steady  and 
uniform,  rapid  and  without  any  pause.  This  should  be  repeated  at  every 
two  degrees*  rise  of  the  thermometer  until  the  thermometer  has  reached 
95°,  when  the  lamp  should  be  removed  and  the  testings  should  be  made  for 
each  degree  of  temperature  until  100''  is  reached.  After  this  the  lamp  may 
be  replaced  if  necessary  and  the  testings  continued  for  each  two  degrees. 

"The  appearance  of  a  slight  bluish  flame  shows  that  the  flashing  point  has 
been  reached. 

"In  every  case  note  the  temperature  of  the  oil  before  introducing  the 
torch.    The  flame  of  the  torch  must  not  come  in  contact  with  the  oil. 

"The  water-bath  should  be  fllled  with  cold  water  for  each  separate  test, 
and  the  oil  from  a  previous  test  carefully  wiped  from  the  oil  cup." 
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The  distiUaiion  test  was  carried  out  bj  the  continuous  Engler  method 
as  modified  for  the  official  residue  test : 

"A  weighed  Engler  flask,  containing  100  cc.  of  illuminating  oil,  is  pro- 
tected by  a  layer  of  asbestos  on  the  bulb  and  neck.  A  thermometer  is  in- 
serted in  the  usual  way  so  that  the  upper  part  of  the  mercury  bulb  Is  oppo- 
site the  lower  part  of  the  side  neck  of  the  flask.  The  distillation  is  con- 
ducted in  the  regular  manner  over  a  Bunsen  flame,  the  heat  being  regu- 
lated so  as  to  distill  the  oil  as  .evenly  as  possible  over  a  period  of  approxi* 
mately  25  minutes.  The  time  of  distillation  is  counted  from  the  time  the 
flrst  drop  leaves  the  condenser  until  the  burner  is  finally  extinguished  and 
removed.  The  temperature  Is  brought  up  to  the  actual  corrected  tempera- 
ture of  670  degrees  Fahr.  a  second  time  after  cooling  at  least  30  degrees 
Fahr.  The  corrected  temperature  is  obtained  by  applying  the  usual  formula 
lor  correction  for  the  exposed  part  of  the  thermometer.  The  total  period  of 
heating  shall  not  exceed  46  minutes.  The  residue  in  the  flask  is  reported 
in  per  cent  by  weight" 

SAMPLES  TESTED. 

Samples  taken  by  inspectors  from  original  containers  during  the  first 
three  months  of  the  year  were  saved  and  a  composite  sample  of  each 
brand  made.    The  analyses  given  were  made  on  these  composite  samples. 

In  several  instances  where  there  was  a  sufficient  quantity  of  oil  for  the 
test,  only  the  samples  for  January  and  February  were  used.  In  sev- 
eral instances  there  was  only  one  sample  of  a  brand  taken.  This  was 
included  as  it  was  desired  to  secure  data  on  as  many  brands  as  possible. 
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Name  •£  Oil 


I  Name  of  Oil  Company 


Aladdin  Security. 
Aladdin  Security. 
Aladdin  Security. 
Aladdin  Security. 
Aladdin  Security. 
Diamond  White.. 
Diamond  White.. 
Piamond  White.. 
Diamond  White.. 
Diamond  White.. 

Water  White 

Carnadine 

Crystalite 

Headlight  "A"... 

Familylite 

Lone  Star 

Red"C" 

White  "C" 

Aurora  White 

Aurora  Red 

Water  White 

Water  White 

Bright  Kerosene. 

White  Star 

N.  C,  test  White 
Supcrba  White... 

Superba  Red 

Radium 

Soline 

Orion 

Green  Seal 

"B"  Burning 

Electro 


Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co. 
Standard  Oil  Co 
Standard  Oil  Co. 
Standard  Oil  Co 
Standard  Oil  Co. 
Standard  Oil  Co. 

The  Texas  Co 

The  Texas  Co 

The  Texas  Co 

The  Texas  Co 

Red  "C"  Oa  Mfg.  Co.... 
Red  "C"  Oil  Mfg.  Co.... 
Red  "C"  OU  Mfg.  Co.... 
Red  "C"  Oil  Mfg.  Co.... 
Cape  Fear  Oil  Co. 
Indian  Refining  Co. 

National  Oil  Co I 

National  Oil  Co.. 
National  Oil  Co 
National  Oil  Co. 
National  Oil  Co. 
Crown  Oil  A  Wax  Co. . 
Crown  Oil  A  Wax  Co. . 
Freedom  Oil  Works 
Freedom  Oil  Works. 
Sherwood  Bros. 
Prudential  Oil  Co. 


From 


Norfolk. 

Wilmington. 

Baltimore. 

Richmond. 

Bristol. 

Norfolk. 

Wilmington. 

Richmond. 

8.0  I  Bristol. 
2.4  i  Baltimore. 

3.1  ' 
2.6 
3.4 
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LETTER  OF  TRANSMITTAL 


Majob  W.  a.  Graham, 

Commissioner  of  Agriculture, 

Sib: — Herewith  is  submitted  manuscript  covering  records  of  work 
relating  to  dairy  herds  in  North  Carolina,  which  I  recommend  for 
publication  as  the  May  Bulletin. 

The  Dairy  Farming  work  was  begun,  in  cooperation  with  the  Bureau 
of  Animal  Industry  at  Washington,  D.  C,  in  1906.  Mr.  W.  H.  Eaton, 
however,  reports  in  this  Bulletin  only  that  part  of  the  data  accumuated 
in  1911-1912. 

The  work  is  still  being  carried  on,  and  the  Animal  Husbandry  Divi- 
sion is  anxious  to  asjsist  the  dairy  farmers  of  the  State  in  every  pos- 
sible way.  The  Division  is  in  position  to  cooperate  with  and  assist 
dairymen  who  wish  to  introduce  business  systems  of  records,  who  wish 
to  build  dairy  bams,  milk  houses,  creameries,  and  silos,  and  all  others 
who  feel  that  the  experience  and  advice  of  practical  dairymen  might 
help  them  with  their  dairy  problems.  For  further  information  write 
to  the  Animal  Husbandry  Division  at  Raleigh,  N,  C,  or  to  Mr.  Alvin  J. 
Reed,  who  is  now  in  charge  of  the  Dairy  Farming  phase  of  the  live- 
stock work.  Mr.  W.  H.  Eaton  is  in  charge  of  the  Dairy  Experimental 
work. 

Respectfully, 

Dan  T.  Gbay, 
Chief  in  Animal  Industry. 

Approved  for  printing: 
W.  A.  Gbaham, 

Commissioner. 
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SUMMARY. 


1.  The  data  reported  in  this  Bulletin  were  collected  trota  one  of  the 
highest  developed  dairy  sections  of  the  State.  The  results  shown  are 
above  the  average  for  North  Carolina  dairy  herds. 

2.  Only  the  most  progressive  dair3rmen  can  be  induced  to  keep  herd 
records.  lUnprogressive  dairymen  do  not  keep  records. 

8.  In  order  to  know  the  value  of  a  dairy  herd,  it  is  necessary  to  keep  a 
milk  and  butter-fat  record  of  each  cow  from  year  to  year.  Such  a  record 
shows  marked  differences  in  the  value  of  animals  and  serves  as  a  guide 
in  improving  and  building  up  the  herd. 

4.  A  large  number  of  dairymen  in  North  Carolina  are  not  making  a 
profit  on  a  part  or  all  of  their  cows. 

6.  This  condition  may  be  remedied  by  use  of  the  milk  scales  and  Bab- 
cock  test. 

6.  Cows  numbers  2  and  6  in  herd  8  show  that  there  is  a  marked  dif- 
ference in  the  cost  of  production  of  both  milk  and  butter  fat  between 
individual  cows  in  the  same  herd.  Cow  2  produced  milk  at  eight  and 
one  half  cents  per  gallon  and  butter-fat  at  eighteen  cents  per  pound;  cow 
6  produced  milk  at  a  cost  of  twelve  and  seven-tenths  cents  per  gallon  and 
butter-fat  at  twenty-three  and  one  half  cents  per  pound. 

7.  Large  yielding  cows  were  the  most  economical  producers.  Those 
yielding  over  860  pounds  of  butter-fat  produced  it  at  an  average  cost  of 
seventeen  cents  a  pound  and  returned  an  average  profit  of  $68.71.  Cows 
yielding  less  than  200  pounds  of  butter-fat  produced  it  at  an  average  cost 
of  twenty-five  cents  a  pound  and  returned  an  average  profit  of  $19.85. 

8.  The][average  annual  cost  of  food  for  the  107  cows  remaining  in  the 
herds  reported  in  this  Bulletin  throughout  the  year  was  $53.08.  The  aver- 
age total  value  of  the  products  from  the  cows  producing  less  than  200 
pounds  of  butter-fat  was  $61.96,  leaving  a  profit  of  only  $8.98  or  $0.75  per 
month. 

9.  Cows  with  records  below  200  pounds  of  butter-fat  per  year  can  not 
be  profitably  kept  on  the  dairy  farm  unless  the  dairyman  places  an  abnor- 
mally high  valuation  on  the  manure  and  the  calf. 
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NORTH  CAROLINA  DAIRY  HERD  RECORDS. 

By  W.  H.  Eaton. 
Purpose. 

The  chief  purpose  in  presenting  the  yearly  records  given  in  this 
bulletin  is  to  furnish  the  farmers  and  dairymen  of  North  Carolina 
with  information  concerning  the  performance  of  individual  cows. 
Dairymen  are  too  often  inclined  to  look  at  the  production  of  the  herds 
as  a  whole.  The  merits  of  each  individual  animal  composing  the  herd 
should  receive  closer  attention.  It  is  also  the  purpose  to  show  the 
general  farmer  who  keeps  two  or  three  cows  that  herd  record  work  is  im- 
portant even  where  only  a  few  cows  are  maintained.  Herds  7  and  9 
contained  three  cows  each  and  show  the  necessity  of  eliminating  the 
inferior  animals  if  the  dairy  industry  is  to  be  placed  on  its  most  eflS- 
cient  basis. 

Plan. 

In  collecting  the  data  given  herein  information  on  the  following 
points  was  sought : 

1.  Annual  production  of  milk  per  cow. 

2.  Annual  production  of  butter-fat  per  cow. 

3.  Total  annual  value  of  products. 

4.  Annual  cost  of  feed  per  cow. 

5.  Annual  profit  per  cow. 

I^eatloii  of  Herds. 

The  records  of  the  herds  reported  in  this  bulletin  represent  work 
done  in  one  county  of  the  Piedmont  section  of  the  State  by  the  Dairy 
Farming  Division  of  the  Department  of  Agriculture  from  September  1, 
1911,  through  October  31,  1912,  inclusive. 

How  the  Work  Wm  Conducted. 

The  dairymen  were  furnished  regularly  with  daily  milk  and  feed 
record  sheets  for  recording  the  pounds  of  milk  yielded  by  each  cow, 
and  the  amount  and  kind  of  feed  given.  On  the  record  was  recorded 
the  value  of  the  butter,  skim  milk,  the  total  value  of  the  products,  and 
the  cost  of  feeds.  Immediately  after  each  cow  was  milked  her  product 
was  weighed  and  a  record  of  the  weight  placed  in  a  column  below  the 
cow's  name ;  this  was  done  daily.  Figure  1  shows  a  copy  of  the  record 
sheet  used. 

The  herds  were  visited  once  each  month  by  a  representative  of  the 
Dairy  Farming  Division,  who  tested  the  milk  of  each  cow  for  the  per 
cent  of  butter  fat.  Samples  were  taken  of  each  cow's  milk  at  two  or 
more  consecutive  milkings.  These  samples  were  put  in  bottles  labeled 
with  the  cow's  name  or  number,  and  each  sample  tested  with  a  Bab- 
cock  tester  for  the  butterfat  content.  The  records  were  summarized 
each  month  to  show  the  total  amount  of  milk  produced.  The  butter-fat 
produced  was  estimated  by  multiplying  the  pounds  of  milk  produced 
during  the  month  by  the  per  cent  of  butter-fat.  The  quantitjr  of  butter 
produced  was  estimated  by  adding  to  the  butter-fat  one-sixth  of  its 
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original  weight.  In  the  herd  record  work  reported  in  this  bulletin,  the 
milk  was  accurately  weighed  after  each  milking.  In  most  instances  the 
feeds  were  weighed  at  irregular  intervals,  therefore  the  feed  records 
are  only  close  approximations. 

Hmnber  and  Character  of  Herds. 

It  is  impossible,  at  present,  to  secure  records  from  a  sufficient  number 
of  herds  to  show  results  which  will  be  representative  for  the  whole  of 
North  Carolina.  The  majority  of  the  herds  reported  in  this  publication 
are  above  the  average  in  production  as  only  the  best  dairymen  could  be 
induced  to  inaugurate  and  carry  through  the  work.  Record  work  dur- 
ing the  year  1911-12  was  inaugurated  with  seventy-one  dairymen  but 
only  fourteen  completed  a  year's  record.  The  owners  of  decidedly  in- 
ferior herds  soon  discontinued  either  from  indifference  or  embarass- 
ment.  With  the  exception  of  three  or  four  Jersey  herds  mentioned  in 
this  bulletin,  the  majority  of  the  cows  were  grade  Jerseys  and  scrubs. 

Yalnatlon  of  Feeds  Used. 

With  the  exception  of  one  herd  the  record  work  embraced  in  this 
bulletin  was  conduced  with  the  patrons  of  a  local  creamery  in  the  Pied- 
mont section,  therefore,  the  estimated  price  of  feeds  and  dairy  products 
is  fairly  uniform. 

The  following  feeds  were  used  during  the  year  with  the  average 
prices  per  ton.  All  of  these  feeds  were  not,  however,  used  upon  any 
one  farm. 

Com  stover 18.00 

Mixed  hay 13.00 

Corn  silage  3.25 

Cottonseed  hulls   5.80 

Cottonseed 19.40 

Cottonseed  meal  26.25 

Wheat  bran 33.00 

Wheat  shorts  38.00 

Com  chop 26.70 

Sucrene  29.65 

Average  pasturage  five  months  at  fl.OO 5.00 

The  price  of  cotton  seed  hulls  has  advanced  somewhat  since  the  fall 
of  1911  when  most  of  the  above  feed  was  purchased.  The  wheat  bran 
and  shorts  were  fed  in  limited  quantities  and,  being  purchased  in  rela- 
tively small  amounts,  the  price  per  ton  is  considerably  higher  than  it 
would  have  been  had  these  feeds  been  purchased  either  in  ton  or  car  lots. 

The  value  of  butter  and  butter-fat  is  based  upon  the  actual  prices  for 
which  they  were  sold.  Skim  milk  was  valued  at  forty  cents  per  hun- 
dredweight with  the  exception  of  herd  14,  the  valuation  of  the  product 
in  this  case  being  placed  at  twenty-five  cents  per  hundredweight.  Pur- 
chased feeds  were  valued  at  actual  cost  and  home-grown  feeds  at  the 
current  value.  It  will  be  seen  from  this  method  of  estimating  the  prof- 
its returned  by  the  different  herds  that  accurate  comparisons. can  not  be 
made  with  herds  in  different  sections  of  the  State,  because  no  two  dairy 
farmers  are  likely  to  pay  the  same  prices  for  their  purchased  feeds.    A 
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fair  comparison^  however,  can  be  made  of  the  milk  and  butter-fat  pro- 
duced. 

Profit  or  Loss. 

In  this  bulletin  profit  or  loss  refers  to  the  difference  between  the  total 
value  of  the  products  and  the  total  cost  of  the  feed.  No  charge  for 
feed,  other  than  pasture  and  roughage,  was  made  while  the  cows  were 
dry.  No  charge  was  made  for  labor;  it  was  considered  that  the  value 
of  manure  and  the  calf  would  largely  offset  this  item.  However,  this 
will  not  always  hold  true  in  the  case  of  a  scrub  herd  where  a  poor  sire 
is  used. 
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THE  RECORD  TABLES. 

Accompanying  the  following  tables  will  be  found  a  brief  discussion 
of  the  individual  herds  as  to  the  breeding,  feeds,  etc.  No  attempt  has 
been  made  to  discuss  the  rations  used  by  the  fourteen  different  dairy- 
men other  than  to  give  the  feeds  from  which  the  rations  were  composed. 
In  many  cases  the  purchased  feeds  were  bought  in  small  lots,  conse- 
quently the  rated  price  per  ton  is  higher  than  it  would  have  been  had 
the  feeds  been  purchased  in  larger  quantities. 

In  order  to  show  complete  records  for  the  herds  as  a  whole,  the 
records  for  the  cows  remaining  in  the  herds  for  a  few  months  and  the 
records  of  heifers  coming  into  milk  after  the  work  was  inaugurated  are 
given.  In  several  cases  cows  were  sold  to  give  room  for  better  ones; 
this  information  is  shown  in  the  foot  notes  following  the  tables. 


Cow 


Milk 
Produced 
Annually 


Average, 

*5  months  record. 


TABLE  NO.  1 

HERD  NO.  I 
(1M1-'12) 


Averace 
Fat 


Butter 
Fat 


Total 
Value  of 
Products 


Total 

Cost  of 

Feed 


Profit 
for  Year 


-     -  - 

- 

— 

— 



Pounda 

Per  Cent 

Pounds 

DoUare 

DoUara 

DoUare 

5,635 

4.6 

263.70 

87.63 

54.08 

33.55 

6.472 

5.8 

376.30 

187.24 

60.08 

77.16. 

6.513 

3.7 

243.90 

90.19 

48.30 

41.89 

4,424 

5.8 

257.34 

93.99 

43.54 

50.45 

2.451 

4.7 

115.80 

44.06 

17.25 

26.81 

5.099 

4.9 

251.41 

90.62 

44.65 

45.97 

The  cows  in  this  herd  were  grade  Jerseys  and,  as  shown  by  the  final 
profits,  were  far  above  the  average.  The  herd  was  headed  by  a  pure 
bred  sire  from  a  good  producing  family. 

The  cows  had  access  to  about  ten  acres  of  pasture  for  five  months 
during  the  year,  the  early  pasture  was  rye  which  had  been  sown  the 
previous  fall;  later  on  in  the  season  native  grasses  became  available 

Cream  was  sold  during  the  year  at  30  cents  a  pound  on  the  butter-fat 
basis ;  the  skimmed  milk  was  fed  to  the  hogs  and  calves  and  was  valued 
at  40  sents  per  hundredweight. 

Below  are  listed  the  feeds,  together  with  their  prices,  which  were 
used  during  the  year : 

Brewer's  grain  130.00  per  ton 

Cottonseed  meal   26.16  per  ton 

Com  silage  3.00  per  ton 

Corn  stover  ' 8.75  per  ton 

Wheat  bran    32.00  per  ton 

Cottonseed  20.00  per  ton 

Mixed  hay  12.30  per  ton 

Pasture,  per  head 90  per  month 
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TABLE  NO.  2 

HERD  NO.  U 
(1911-'12) 


Cow 


I        Milk 
'    Produced 
I     Anoually 


1 
2 

3» 
4 
5* 
6* 
7t 
8t 
9t 
101 

Average.. 


Pounds 
4,121 
4,877 
1.541 
5.094 
3.006 
4.090 
1,605 
1.068 
2,230 
1.007 


Average 
Fat 


Per  Cent 
4.8 
4.7 
4.7 
6.7 
6.1 
5.3 
4.6 
5.8 
4.1 
4.7 


Butter 
Fat 


Pound* 
198.1 
23L5 
71.6 
29P.6 
184.9 
217.8 
78.3 
62.3 
93.3 
47.9 


2.872 


6.1 


147.6 


Total 
Value  of 
Products 


DoU^rz 
75.33 
88.47 
27.33 
106.82 
65.93 
8L19 
29.96 
22.74 
38.35 
18.45 


Total 
Coat  of 
Feed 


DoiOarz 
42.21 
47.36 
24.00 
48.24 
29.17 
26.51 
17.57 
12.16 
22.22 
8.97 


Profit 
for  Year 


DoUan 
33.12 
4M1 
3.33 
58.58 
36.76 
54.86 
12.88 
10.58 
16.13 
9.48 


66.46 


L  27.84 


27.62 


*Sold.    t8  months  record;  V  months  record;  13  months  record. 

The  cows  in  this  herd  were  Jersey  grades.  Owing  to  the  fact  that 
only  three  cows,  numbers  1,  2,  and  4,  were  in  the  herd  the  entire  year 
the  total  profits  for  the  herd  are  comparatively  low.  Cows  numbers 
3  and  8  were  sold  early  in  the  year's  work;  the  records  soon  showed 
them  to  be  unprofitable;  the  others  freshened  late,  ranging  from  four 
to  seven  months  after  the  record  work  was  started. 

The  cream  was  sold  to  a  local  creamery  at  an  average  price  of  30 
cents  for  each  pound  of  butter-fat.  The  following  feeds  were  used  dur- 
ing the  year ;  the  prices  quoted  represent  the  actual  farm  cost : 

Cottonseed  meal  $26.45  per  ton 

Wheat  bran 34.35  per  ton 

Sucrene    31.00  per  ton 

Cottonseed  hulls  6.00  per  ton 

Com  stover 8.00  per  ton 

Mixed  hay  13.75  per  ton 

Pasture,  per  head 1.00  per  month 

The  cows  had  the  run  of  20  acres  of  native  grass  pasture  consisting 
largely  of  crab  grass  and  broom  sedge. 
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TABLE  NO.  3 

HERD  NO.  m 

(1011-*12) 


Cow 

Milk 
Produoed 
Annually 

Averaoa 
Fat 

Butter 
Fat 

Total               Total 
Value  of          Cost  of 
Products    '        Feed 

1 

Profit 
for  Year 

1* 

ot 
m 
111 

Pounde 
2,820 
6.420 
4,168 
2,633 
8,600 
6.880 
3.012 
6.816 
6.042 
3.342 
3,306 

Percent 
4.0 
6.1 
6.1 
6.0 
6.8 
6.8 
6.8 
4.8 
6.8 

t\ 

Pounde 
140.1 
280.6 
211.8 
158.6 

.    101.0 
201.4 
162.3 
281.0 
202.6 
178.0 
170.6 

DoUare 
62.73 

107.63 
70.66 
67.46 
71.47 

111.48 
60.06 

106.06 

106.76 
66.00 
64.43 

DoUare 
86.82 
78.08 
68.80 
48.87 
62.66 
76.34 
40.67 
70.37 
63.17 
42.46 
86.02 

DoUare 
16.01 
20.66 
10.86 
8.60 
18.01 
36.14 
10.40 
27.68 
43.60 
23.54 
28.41 

Average 

4.103 

bM 

206^ 

80.42 

67.28 

28.14 

*8old.    tlO  monthB  record;  tS  monthi  record;  17  montha  record. 

This  herd  was  composed  largely  of  grade  Jerseys  and  grade  Holstein- 
Friesians.  One  grade  Holstein  in  this  herd  held  the  distinction  during 
two  years  of  being  the  prize  winner  in  the  two-day  Production  Contest 
at  the  county  fair  winning  over  some  excellent  cows. 

With  the  exception  of  five  cows  this  herd  was  low  in  the  production 
of  both  milk  and  butter-fat. 

In  connection  with  five  months  pasturage  the  following  feeds  were 
used  during  the  year : 

Cottonseed  meal 126.00  per  ton 

Wheat  bran 81.85  per  ton 

S^jcrene  29.80  per  ton 

Mixed  hay  15.00  per  ton 

Corn  silage  8.50  per  ton 

Pasture,  per  head 1.00  per  month 
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TABLE  NO. 

4 

HERD  NO.  IV 

(1911-'12) 

Cow 

Milk 
Produced 
1    Annually 

Averate 
Fat 

Butter 

Total 
Value  of 
Producta 

Total 

Cost  of 

Feed 

Profit 
for  Year 

Pound% 
,         4.144 
1         4,501 
8.060 
8.117 
8.028 
2.042 

P9T  Ctnt 
4.8 
4.2 
4.5 
6.0 
4.5 
5.6 

Pounds 
202.4 
190.8 
138.4 
168.3 
137.2 
114.6 

DoUart 
76.85 
78.97 
62.79 
59.24 
62.61 
42.07 

DoUart 
43.69 
47.54 
82.96 
85.71 
88.53 
80.44 

DoUart 
32.70 
81.48 
19.81 
28.68 
14.06 
11.58 

Avwftce.. 

3.316 

4.74 

166.8 

00.34 

88.13 

22.21 

This  herd  was  composed  of  grade  Jerseys  and,  as  the  records  show, 
was  low  in  the  production  of  both  milk  and  butter-fat.  However,  the 
cows  were  carefully  fed  by  their  owner,  hence  each  one  made  a  small 
margin  of  profit.  Cow  number  6,  however,  shows  a  profit  of  less  than 
one  dollar  per  month,  which  is  very  low.  The  total  value  of  the  pro- 
ducts from  this  herd  for  the  year,  not  including  the  manure  or  calves, 
was  $362.06.  The  entire  cost  of  feed  for  the  year  was  $228.79,  leaving 
a  total  profit  of  $133.24  or  $22.20  per  cow.  Cow  number  6  made  only 
one-half  as  great  a  yearly  profit  as  the  whole  herd  averaged. 

During  the  summer  months  the  cows  grazed  on  twenty  acres  of 
ordinary  pasture  of  native  grasses. 

The  following  feeds  were  used  during  the  year : 

Cottonseed  meal  126.17  per  ton 

Wheat  bran  32.35  per  ton 

Cottonseed  hulls 6.65  per  ton 

Soiling  crops 4.00  per  ton 

Mixed  hay  11.50  per  ton 

Corn  stover  8.00  per  ton 
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TABLE  NO.  5 

HERD  NO.  V 

(1011-'12) 


Cow 

MUk 
Produced 
Annually 

Average 
Fat 

Butter 
Fat 

Totel 
Value  of 
Products 

Total 

Cost  of 

Feed 

Profit 
for  Year 

Pounds 

Per  Cent 

Pound* 

DoUan 

Dollars 

DoUars 

1* 

2.005 

5.0 

100.7 

37.82 

16.54 

2L28 

2 

4.251 

5.5 

236.8 

87.07 

44.61 

42.46 

3 

3,960 

5.8 

229.7 

83.81 

60.82 

32.99 

4 

3.874 

5.6 

217.4 

79.83 

47.83 

32.00 

5 

4.852 

4.7 

231.3 

86.55 

47.16 

39.39 

6 

4,197 

6.0 

252.8 

91.56 

5L40 

40.16 

7 

3.379 

5.4 

183.1 

65.25 

38.37 

26.88 

8» 

489 

5.1 

22.8 

8.51 

4.10 

4.41 

9 

3.064 

6.1 

188.6 

68.06 

42.02 

26.04 

10 

2.660 

4.2 

112.2 

43.59 

36.37 

7.22 

II* 

483 

7.0 

35.5 

12.41 

11.54 

0.87 

12 

2,917 

5.7 

167.2 

60.91 

37.47 

23.44 

13 

3.384 

5.6 

196.9 

72.16 

40.93 

31.23 

Ht 

1.381 

5.4 

75.5 

27.87 

13.71 

14.16 

15* 

270 

5.1 

14.0 

5.23 

4.18 

-  1.05 

let 

1,092 

4.1 

45.5 

17.93 

9.14 

8.79 

17t 

510 

5.0 

25.5 

9.58 

5.18 

4.40 

I8t 

757 

5.8 

44.5 

16.19 

7.83 

8.36 

Average 

2,416 

5.5 

132.2 

48.67 

28.29 

20.28 

•Sold.    tHeifer. 

This  herd  was  composed  of  pure  bred  Jerseys,  with  the  exception  of 
one  cow,  a  Jersey-Holstein  cross.  The  herd  was  headed  by  an  excellent 
sire,  Ora's  Sultan  No.  79165  whose  dam's  record  for  butter  production 
was  689  pounds;  his  grand  dam's  record  was  654  pounds  of  butter  in 
one  year. 

The  owner  of  this  herd  has  a  definite  purpose  in  view  and  has  been 
keeping  herd  records  and  eliminating  the  low  producers  and  boarders 
from  the  herd  for  several  years.  The  herd  was  carefully  fed  and  man- 
aged. One  reason  for  the  moderately  low  production  of  the  herd  as  a 
whole  was  due  to  the  fact  that  it  was  composed  largely  of  heifers  with 
their  first  or  second  calf.  The  herd  strongly  indicates  that  it  will  in- 
crease in  annual  production  as  soon  as  the  cows  have  reached  maturity. 

In  connection  with  five  months  pasturage  on  twenty  acres  of  natural 
grasses  the  cows  were  fed  the  following  feeds : 

Cottonseed  meal 126.35  per  ton 

Wheat  bran 29.00  per  ton 

Sucrene    29.30  per  ton 

Mixed  hay 16.50  per  ton 

Cottonseed    20.00  per  ton 

Com  stover 8.00  per  ton 

Soiling  crops 4.00  per  ton 

Corn  silage  3.00  per  ton 
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Cow 


1 
2 
3 
4 
5 
6 
7 
8* 

Averafe.. 


TABLE  NO.  6 

HERD  NO.  VI 

(mi-'i2) 


MUk 
Produced 
Annually 


ATeraffe     I 

Fat         ' 


Butter 
Fat 


Total 
Value  of 
Products 


P<nmd$ 

Per  Cent 

Pounds 

DoUare 

4,870 

4.6 

219.8 

84.16 

5.423 

5.2 

286.2 

103.19 

5,886 

4.6       ' 

270.7 

99.91 

4,083 

5.2     ; 

213.8    . 

80.24 

5.500 

5.5        1 

291.6 

108.63 

4.370 

4.5 

200.2 

77.66 

5,346 

5.4 

290.6 

107.67 

2,M6 

4.9 

148.6 

56.29 

Total 

Cost  of 

Feed 


DoUare 
.50.37 
48.98 
51.97 
42.19 
46.89 
48.73 
50.20 
23.11 


4.786        I 


6.04 


240.1 


88.72 


45.30 


Profit 
for  Year 


Dollars 
33.79 
54.31 
47.94 
38.05 
61.74 
28.93 
57.47 
33.18 


44.42 


*7  months  record. 


This  herd  was  composed  of  high-grade  Jerseys  and  was  headed  by 
a  pure  bred  Jersey  sire  whose  dam's  record  was  350  pounds  of  butter. 
This  farmer  had  a  definite  idea  in  view — that  of  raising  the  standard 
of  the  production  of  his  herd.  •  The  owner  of  this  herd  has  appreciated 
for  some  time  the  value  of  the  milk  scales  and  record  sheets  on  his  farm, 
and  has  been  giving  his  personal  care  to  the  selection  and  breeding  of 
his  herd. 

In  addition  to  five  months  pasturage  on  a  good  Bermuda  and  Les- 
pedeza  pasture,  the  cows  were  fed  the  following  feeds  at  the  following 
average  prices : 

Cottonseed  meal  126.60  per  ton 

Wheat  bran 33.75  per  ton 

Cottonseed  17.33  per  ton 

Com  silage 3.60  per  ton 

Mixed  hay 13.30  per  ton 

Com  stover 8.00  per  ton 
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TABLE  NO.  7 

HERD  NO.  Vn 
(19U-U2) 


Cow 

Milk 
Produced 
Annually 

Average 
Fat 

Butter 
Fat 

Total 
Value  of 
Products 

Total 

Cost  of 

Feed 

Profit 
for  Year 

1 
2 
3 

PoufuU 
2.474 
3.673 
3,848 

Percent 
6.2 
7.4 
7.2 

Poundt 
165.3 
273.3 
278.8 

DoUare 
55.76 
96.40 
98.72 

DoUare 
30.13 
37.92 
37.92 

DoUare 
25.62 

58.48 
60.80 

Average 

3.332 

7.1 

236.8 

83.62 

85.32                48.30 

As  a  side  line  to  the  general  farm  work  three  cows  were  kept  on  this 
farm.  The  cows  were  grade  Jerseys  and,  as  their  records  show,  were 
above  the  average  in  production. 

Cow  number  1  returned  a  clear  profit  of  $2^.00  per  month,  while  num- 
ber 2  and  3  returned  a  net  profit  of  practically  $5.00  per  month. 

In  this  herd  we  find  a  practical  demonstration  of  the  real  worth  of 
record  work  with  the  small  herd.  It  actually  required  less  than  five 
minutes  of  time  each  day  to  weigh  and  record  the  milk  produced  on  the 
farm  and  this,  with  a  few  minutes  work  each  month,  making  the  Bab- 
cock  test  and  summarizing  the  records,  embraced  the  entire  time  re- 
quired for  the  work  throughout  the  year.  Cow  number  2,  with  only 
$8.00  more  feed,  gave  her  owner  $32.86  more  profit  than  cow  number 
1 ;  cow  number  3,  with  an  additional  $8.00  worth  of  feed,  gave  $35.18 
more  profit  than  cow  number  1. 

In  connection  with  ten  acres  of  meadow  pasture  for  five  months  the 
cows  had  the  following  feeds  at  the  prices  per  ton  given  below: 

Cottonseed  meal 126.00  per  ton 

Cottonseed    19.85  per  ton 

Wheat  bran  - 86.00  per  ton 

Shorts 38.00  per  ton 

Sucrene  31.00  per  ton 

Mixed  hay 8.00  per  ton 

Com  stover 8.00  per  ton 
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TABLE  NO.  S 

HERD  NO.  Vni 
(1911-*12) 


Cow 

Milk 
Produoed 
Annually 

Averase 
Fat 

Butter 
Fat 

Total 
Value  of 
Products 

Total 

Cost  of 

Feed 

Profit 
for  Year 

6* 

9* 
W 
11 
12 

Pound$ 
2.649 
6,877 
4.360 
6.493 
3.282 
1,389 
6.394 
4.017 
863 
1,843 
1.344 
4.745 

Percent 
6.6 
6.6 
6.8 
6.9 
6.3 
6.4 
6.7 
6.0 
6.6 
6.1 
6.4 
6.8 

Pounde 

146.3 

380.6 

232.3 

328.6 

206.9 

90.1 

368.8 

341.8 

47.2 

94.2 

86.8 

277.3 

DoUare 
63.60 

189.77 
86.85 

118.80 
74.07 
32.00 

134.47 
87.21 
17.80 
34.43 
31.07 

100.49 

DoUare 
37.68 
68.76 
68.89 
61.87 
48.74 
81.23 
63.70 
51.99 
12.16 
24.49 
21.40 
62.84 

DoUare 

16.03 

71.01 

81.96 

56.93 

86.33 

.77 

70.77 

36.22 

6.23 

9.94 

9.67 

47.66 

Avenge 

3.604       j            8.8 

208.4 

75.76 

44.06 

31.70 

•Sold. 

At  the  beginning  of  the  year's  work,  this  herd  was  composed  of  five 
grade  Jerseys  and  seven  pure  breds  but  before  the  year's  work  was 
completed  four  of  the  grade  cows  were  sold.  The  herd  was  headed  by 
an  excellent  dairy  sire  whose  dam's  record  for  one  year  was  a  little 
less  than  700  pounds  of  butter.  The  owner  of  this  herd  has  had  a  def- 
inite abject  in  view  for  some  years — that  of  grading  up  the  herd  and 
increasing  the  milk  flow  and  butter-fat  production.  Cow  number  2 
in  this  herd  has  the  distinction  of  ranking  as  one  of  the  highest  pro- 
ducers in  her  section. 

During  the  months  of  April  and  May  the  cows  were  allowed  to  run 
on  seven  acres  of  rye  and  crimson  clover;  during  July,  August  and 
September  they  were  pastured  on  fifteen  acres  of  native  grasses. 

The  following  are  the  feeds  used  on  this  farm  during  Uie  year : 

CottonBeed  meal  125.60  per  ton 

Sucrene    29.80  per  ton 

Soiling  crops 4.00  per  ton 

Com  silage  4.00  per  ton 

Com  stover 8.00  per  ton 
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Cow  No.  2,  Hbsd  No.  8. 

This  cow  shows  a  very  good  dairy  type ;  she  has  an  excellent  top  line 
with  the  tendency,  perhaps,  towards  a  trifle  coarseness  over  the  withers. 
The  depth  through  the  body  and  the  spring  of  ribs  indicate  good  feed- 
ing capacity.  The  depth  through  the  heart  girth  and  the  width  of 
muzzle  indicate  a  strong,  vigorous  constitution.  When  in  milk  she 
showed  a  good  udder,  attached  well  up  behind  and  carried  well  forward. 
This  cow  holds  fourth  place  in  milk  production  with  the  cows  reported 
in  this  bulletin. 

Her  year's  record : 

Pounds  milk   6,877 

Gallons  milk 799.6 

Pounds  butter-fat 380.6 

Average  test,  per  cent 5.5 

Pounds  estimated  butter 444 

Total  value  products $139.77 

Cost  of  feed 68.7« 

Profit   71.01 

Cost  of  producing  one  pound  of  butter-fat 0.18 

Cost  of  producing  one  gallon  of  milk 0.086 
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.  Ck)w  No.  5,  Herd  No.  8. 

This  COW  shows  a  very  poor  dairy  type  and  her  record  for  the  year 
is  better  than  could  be  expected.  Her  top  line  is  poor,  showing  a  droop- 
ing rump.  She  is  lacking  in  both  depth  of  body  and  spring  of  ribs, 
hence  has  a  limited  capacity  for  handling  feed.  The  shallowness  through 
her  heart  girth,  and  the  narrow,  funnel-shaped  muzzle  indicate  a  lack 
of  constitution  and  vigor. 

Her  yearns  record : 

Pounds  milk   3,282 

Gallons  milk  381.6 

Pounds  butter-fat 206.9 

Average  test,  per  cent 6.3 

Pounds  estimated  butter 248.3 

Total  value  of  products $74.07 

Cost  of  feed , 48.74 

Profit    25.33 

Cost  of  producing  one  pound  of  butter-fat 0.235 

Cost  of  producing  one  gallon  of  milk 0.127 

A  study  of  the  records  of  these  two  cows  reveals  the  importance  of 
record  keeping  on  the  dairy  farm.  It  will  be  noticed  that  both  cows 
were  kept  at  a  profit;  cow  number  2  returned  an  average  profit  of  $5.91 
per  month  while  cow  number  5  returned  only  $2.11  for  the  same  period 
of  time.  Cow  number  2  gave  an  increase  of  418  gallons  of  milk  and 
173.7  pounds  of  butter-fat  over  cow  number  6,  and  she  also  charged  her 
owner  five  and  one-half  cents  less  for  producing  each  pound  of  butter- 
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fat,  and  four  and  two-tenths  cents  less  for  producing  each  gallon  of 
milk  during  the  year.  Cream  was  sold  from  this  farm  at  an  average 
price  of  thirty  cents  for  each  pound  of  butter-fat.  Cow  number  2 
charged  her  owner  eighteen  cents  per  pound  for  producing  this  butter- 
fat  and  made  a  profit  of  twelve  cents  on  each  pound  sold.  Cow  number 
5  charged  twenty-three  and  one-half  cents  for  producing  an  equal 
amount  of  butter-fat,  leaving  only  a  profit  of  six  and  four-tenths  cents 
on  each  pound  sold. 

TABLE  NO.  9 

HERD  NO.  IX 
(1911-'12) 


Cow 

MUk 
Produced 
Annually 

Average 
Fat 

Butter 
Fat 

ToUl 
Value  of 
ProducU 

Total 

Coat  of 

Feed 

Profit 
for  Year 

'  1 
2 
3 

4.213 
8.367 
6.587 

Per  Cent 
6.0 
5.8 
5.3 

PmtndB 
256.8 
108.2 
351.4 

DoOarM 
02.82 
71.58 
120.32 

DoUan 
63.45 
53.53 
62.71 

DoUare 
30.87 
18.06 
66.61 

Average 

4.733 

8.7 

288.8 

97.91 

66.66                41.34 

As  was  the  case  with  herd  number  7,  the  cows  on  this  farm  were  kept 
as  a  side  line  to  the  general  farm  worL  Cream  was  sold  to  the  local 
creamery  at  an  average  price  of  thirty  cents  for  each  pound  of  butter- 
fat.  The  skim  milk  was  fed  to  the  calves  and  hogs  at 'a  feeding  value 
of  forty  cents  per  hundredweight. 

The  cows  were  grade  Jerseys  and,  with  the  exception  of  number's, 
were  above  the  average  in  production.  At  the  conclusion  of  the  year's 
work,  the  owner  of  this  herd  found  from  a  summary  of  his  records  that 
cow  number  3  made  $9.19  more  profit  than  the  combined  profits  of  num- 
bers 1  and  2. 

By  dividing  the  cost  of  the  feed  for  the  year  by  the  number  of 
pounds  of  butter-fat  produced,  it  will  be  found  that  cow  number  1 
charged  0.208  cents  for  producing  each  pound  of  butter-fat,  number  2 
charged  0.27  cents  and  number  3  charged  0.178.  In  cheapness  of  pro- 
duction as  well  as  in  the  amount  of  butter-fat  and  milk,  number  1  was 
by  far  the  best  cow  in  the  herd. 

In  connection  with  five  months  of  pasture  the  following  feeds  were 
used  during  the  year : 

Cottonseed    120.00  per  ton 

Wheat  bran 34.25  per  ton 

Cottonseed  meal 25.00  per  ton 

Mixed  hay 10.00  per  ton 

Corn  stover 8.00  per  ton 
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TABLE  NO.  !• 

HERD  NO.  X 

(1911-'12) 

cow 

MUk        1 
Produced 
Annually 

Average 
Fat 

Butter 
Fat 

ToUl 
Value  of 
Products 

Total 

Co«tof 

Feed 

Profit 
for  Year 

Pound* 

PerCeTU 

Pound* 

Dollar* 

Dollar* 

DoUar* 

4.746 

6.8                 276.9 

10a76 

60.67 

6a  09 

2 

6.973 

4.6                270.3 

108.68 

69.09        1 

44.49 

3.780 

4.9 

185.7 

60.66 

66.49 

14.17 

6.839 

4.8 

268.6 

97.90 

61.41        1 

36.49 

8.876 

6.4 

186.4 

68.14 

44.73 

23.41 

6.263 

6.0 

316.6 

113.43 

63.79        1 

69.64 

4.179 

4.8 

201.9                76.09 

63.66       ' 

22.43 

8.083 

6.2 

189.0                68.01 

49.17 

18.84 

»• 

2.963 

4.4 

130.8       1         61.84 

30.28       J 

31.66 

Averace 

4.2B6 

6.2 

223.8       1         81.47 

46.00       , 

34.87 

*5  months  record. 

The  COWS  comprising  this  herd  were  all  grade  Jerseys  and,  as  the 
records  show,  some  were  very  low  producers.  The  herd  was  headed  by 
an  excellent  dairy  sire  whose  dam's  record  at  the  age  of  17  years  was 
660  pounds  of  butter.  This  owner  realized  some  time  ago  that  the 
money  spent  for  this  sire  was  by  far  one  of.  the  best  investments  on  his 
farm.  The  oflFspring  from  this  sire  show  constitution,  dairy  tempera- 
ment, and  excellent  dairy  form.  It  is  to  be  expected,  when  these  heifers 
come  into  milk,  that  they  will  excel  the  records  of  their  dams. 

Cream  was  sold  to  the  local  creamery  at  an  average  of  about  thirty 
cents  for  each  pound  of  butter-fat  and  the  skim  milk  was  used  for  feed- 
ing purposes  at  a  feeding  value  of  forty  cents  per  hundredweight. 

In  connectioa  with  five  acres  of  Herd's  Grass,  and  forty-five  acres  of 
broom  sedge  and  Lespedeza  pasture,  the  following  feeds  were  used : 

Cottonseed  meal  128.00  per  ton 

Cottonseed 20.00  per  ton 

Wheat  bran 84.65  per  ton 

Com  chop  26.70  per  ton 

Sucrene  31.00  per  ton 

Mixed  hay  10.75  per  ton 

Com  stover 8.00  per  ton 
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TABLE  NO.  11 

HERD  NO.  XI 

(1911-'12) 


Cow 


Milk 
Produced 
Annually 


Average 
Fat 


Butter 
Fat 


!       Total 
'     Value  of 
I     Products 


Total 

Cost  of 

Feed 


Profit 
for  Year 


1 

2* 

3 

4 

5 

6* 

7 

8 

9 
10 
lit 
12t 
13t 
14' 

Average.. 


!       Pounds 

Per  Cent 

Poundt 

Dollar$ 

DoUarM 

Dollars 

4.314 

5.4 

234.8 

86.36 

44.21 

42.16 

•2,600 

5.1 

137.8 

54.30 

25.15 

29.24 

6,824 

4.1 

284.1 

111.23 

56.63 

54.60 

4.884 

5.7 

281.0 

102.85 

51.69 

51.16 

4,364 

5.2 

227.6 

84.88 

44.58 

40.30 

782 

8.0        , 

61.2 

20.93 

10.41 

L62 

4,668 

6.0     ; 

280.9 

•    101.81 

5L83 

49.08 

3.330 

4.7 

157.8 

60.00 

4L24 

18.85 

4.158 

5.3 

223.1 

80.86 

47.33 

33.53 

3,830 

6.0 

231.4 

83.71 

4L34 

42.37 

1.600 

4.6 

78.7 

30.41 

20.64 

9.77 

2.058 

5.7 

171.3 

62.84 

26.59 

36.25 

2.704 

5.1 

144.2 

53.96 

29.37 

24.50 

1.796 

5.0 

106.5 

38.60 

15.80 

22.71 

3.506 

1 

6.8 

237.1 

68.40 

38. 8S 

32.84 

*Sold.    tHeifer. 

This  farm,  perhaps,  holds  the  distinction  of  having  purchased  the 
first  Jersey  cow  that  was  brought  into  that  section  of  the  State.  For 
several  years  the  owner  bred  only  pure  Jerseys,  but  later  on  intro- 
duced some  Holstein-Friesian  blood.  This  infusion  of  blood  was  an 
attempt  to  couple  the  milk  flow  of  the  Holstein-Friesian  with  the  rich- 
ness of  the  Jersey  milk.  After  several  years  of  work  with  this  object 
in  view,  the  owner  of  the  herd  realized  that  he  was  not  making  progress 
and  abandoned  the  idea. 

During  1911-12  the  herd  was  composed  of  three  pure  bred  Jerseys 
and  eleven  grades.  The  herd  was  headed  by  an  excellent  pure  bred 
Jersey  sire  whose  dam's  record  in  butter  production  for  one  year  was 
only  10.5  pounds  short  of  the  700  pound  mark. 

In  connection  with  twenty  acres  of  Bermuda  and  twenty  acres  of 
Lespedeza  and  native  grass  pastures  for  six  months,  the  following  feeds 
were  used  during  the  year: 

Cottonseed  meal  126.16  per  ton 

Cottonseed  18.00  per  ton 

Sucrene  28.00  per  ton 

Sorghum  hay  5.00  per  ton 

Mixed  hay  ." 12.00  per  ton 

Com  silage  2.50  per  ton 

Com  stover 8.00  per  ton 
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TABLE  NO.  12 

HERD  NO.  XII 
(1911-'12) 


Cow 

Milk 
Produced 
Annually 

Average            Butter 
Fat                  Fat 

Totol 
Value  of 
Products 

Total 

Cost  of 

Feed 

Profit 
for  Year 

1* 

2 

3 

4 
5 
6 
7 
8 

Pounds 
411 
4,275 
4,228 
5.072 
3,585 
4,447 
4.923 
4.958 

Per  Cent           Pounds 
5.9        ;           24.3 
4.9        ,         212.3 

5.1  1         218.0 

6.2  1         317.1 

5.4  1         194.4 

6.3  ,         283.1 
6.0                297.8 

5.5  1         274.1 

Dollars 
8.73 
79.96 
87.46 
113.73 
71.51 
102.87 
106.13 
100.94 

Dollars 
12.91 
42.57 
50.09 
60.90 
35.94 
44.24 
42.83 
44.95 

Dollars 
4.18 
37.39 
31.37 
62.83 
35.57 
58.63 
63.30 
55.99 

Aver  ace 

3,987 

5.9       1         227.6 

83.91 

40.56 

43.36 

•Sold. 

This  herd  was  composed  of  seven  grade  Jerseys  and  one  pure  bred. 
The  herd  was  headed  by  Golden  Lad  of  Fair  View,  a  promising  young 
sire  whose  dam's  record  was  486  pounds  of  estimated  butter.  The 
owner  of  this  herd  was  an  enthusiastic  young  farmer  who  appreciated 
the  fact  that  good  dairy  blood,  the  use  of  the  milk  scales  and  tester  com- 
bined, with  careful  herd  management,  would  place  him  on  the  right 
road  to  success  in  dairy  farming. 

Cows  numbers  4,  6  and  7  showed  an  excellent  margin  of  profit  over 
the  cost  of  their  feed  bill  for  the  year.  Cow  number  1,  after  being  in 
the  herd  for  five  months  at  a  net  loss  of  $4.81,  was  sold.  Cows  like 
this  one  if  kept  in  any  herd  will  seriously  interfere  with  the  net  profits 
from  the  good  cows. 

The  cows  had  the  run  of  15  acres  of  pasture — three  acres  of  Lespedeza 
and  12  acres  of  broom  sedge  and  Lespedeza.  Owing  to  the  severe  drputh 
the  pasture  was  short  and, .  in  consequence,  the  cows  had  only  about 
three  months  of  grazing  during  the  year. 

The  following  feeds  were  used  during  the  year: 

Cottonseed  meal $25.00  per  ton 

Cotton  seed  20.00  per  ton 

Wheat  bran 32.00  per  ton 

Cottonseed  hulls  5.75  per  ton 

Mixed  hay  15.00  per  ton 

Soiling  crops   3.00  per  ton 
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TABLE  NO.  13 

HERD  NO.  Xm 
(1911-»12) 


Cow 

MUk 
Produced 
Annually 

Average 

Fat 

***              Products 

Total 

Coetof 

Feed 

Profit 
for  Year 

Of 

PoufuU 
3.061 
4.503 
5.269 
4.363 
5.895 
2.067 
4.755 
5.142 
2.184 

Percent 
5.7 
5.5 
5.7 
5.9 
5.5 
5.8 
4.9 
5.2 
5.3 

Pimnde            DoUare 
173.77                63.64 
248.47       !         89.49 
802.08              110.42 
258.02               103.79 
324.85               119.62 
108.88                40.45 
232.70       1         87.84 
271.13               100.76 
115.61                42.95 

DoUare 
3L97 
57.92 
55.43 
55.43 
55.43 
82.99 
60.59 
55.30 
19.89 

IMlate 
31.67 
31.57 
54.99 
48.36 
64.19 
7.46 
27.25 
45.46 
23.06 

Av«rate 

4.188 

8.4 

226.17               84.88       |         47.22               87.11 

1 

*Sold.    fHeifer.  5  montbe  veoord. 

This  herd  was  composed  largely  of  high-grade  Jerseys,  and  as  their 
records  indicate,  were  animals  of  considerable  merit.  The  owner  of 
this  herd  had  been  eliminating  the  low  producers  for  four  years,  his 
object  being  to  bring  the  average  yearly  production  up  to  at  least  6,000 
pounds  of  milk. 

An  excellent  pure  bred  sire  from  a  high  producing  family  was  at 
the  head  of  this  herd ;  none  of  his  progeny  were  in  milk  at  the  time  the 
record  work  was  conducted,  but  they  were  a  promising  lot  of  heifers 
and  showed  more  capacity  than  their  dams. 

The  cows  had  tho  run  of  a  small  field  of  crimson  clover  and  about 
twenty  acres  of  native  grasses.  The  ration  was  composed  of  the  follow- 
ing concentrates  and  roughages : 

Cottonseed  meal 126.15  per  ton 

Ck>ttonBeed   , .  18.66  per  ton 

Sucrene  29.72  per  ton 

Wheat  bran 31,66  per  ton 

Com  silage 8.86  per  ton 

Soiling  crops , 4.00  per  ton 

Com  stover 6.00  per  ton 

Mixed  hay 16.00  per  ton 
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Cow  No.  26,  Hbbd  No.  14. 

Thifl  cow  is  the  aeoond  hisheat  producer  in  the  herd.  In  dairy  form  ahe  is  an  ideal  to  have  in  mind  in  breed- 
ing  aiui  aelectinc  the  herd.  Note  the  good  udder,  prominent  milk  veina  and  capacity  for  handling  feed. 
Her  averaco  annual  profit  for  three  yeara  was  $58.74. 

The  average  for  the  cows  in  this  herd  for  three  years  was  5,106 
pounds  of  milk,  272.8  ^pounds  butter-fat,  (making  318.7  pounds  of  esti- 
mated butter)  with  an  average  annual  profit  per  cow  of  $40.67.  The 
cow  ahown  above  yielded  an  average  of  6,642  pounds  milk,  337.6  pounds 
of  butter-fat,  393.8  pounds  of  estimated  butter,  with  an  average  annual 
profit  of  $58.74. 

There  are  very  few  cows  of  this  character  in  the  State,  so  it  impossi- 
ble for  every  one,  or  even  a  large  proportion  of  North  Carolina  farmers 
and  dairymen,  to  dispose  of  the  animals  they  are  now  milking  and  fill 
their  places  with  the  more  desirable  type.  There  is  a  practical  method, 
however,  of  replacing  the  common  cows  with  good  individuals;  it  can 
be  done  by  selection  and  breeding. 
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A  Cow  IN  Hebo  No. 11 4. 

Tsrpioal  Island  type.  An  excellent  top  line,  head,  and  udder.  Note  narrowneas  between  horns, 
width  between  eyes,  dished  face,  heavy  muscles  under  jaw  and  width  of  miusle.  These  points  are  in- 
sisted on  by  Island  breeders.  In  connection  with  conformation,  the  cow  is  a  good  producer.^  Her 
record  for  1912  was  5296.5  pounds  of  milk  and  349  pounds  butter. 

Her  year's  record : 

Pounds  milk   5»296.5 

Pounds  butter-fat 299.22 

Pounds  estimated  butter 349.09 

Value  of  products 1109.23 

Cost  of  feed 66.61 

Profit    43.72 
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TABLE  NO.  14 

HERD  NO.  XIV 
Atbbaoe  Recobds  1010-'U-'12 


_ 



-    -     — 

' 

Cow 

Milk 
Produced 
Annually 

Averace 
Fat 

1     Butter 
Fat 

Pound* 

Estimated 
Butter 

Total 

Value 

Products 

DoUan 

Total 

Goat  of 

Feed 

Profit 
For  Year 

_ 



Pound* 

PtrCerU 

Pounds 

DoOart 

DoUart 

1 

5.243 

5.2 

'      276.9 

345.2 

1U.79 

65.32 

46.46 

2 

5.509 

5.2 

290.4 

838.9 

106.93 

63.47 

43.46 

3 

5,438 

4.8 

264.6 

308.8 

100.84 

63.94 

36.80 

4 

3.862 

5.6 

218.7 

255.2 

82.48 

50.88 

31.93 

6 

5,168 

5.2 

1      270. 0 

315.0 

98.59 

63.62 

40.78 

6 

5.08s 

6.3 

,      324.9 

379.1 

117.88 

63.16 

54.73 

7 

4.938 

5.1 

252.2 

294.1 

98.18 

58.61 

39.57 

8 

4.460 

6.3 

284.6 

332.1 

107.44 

63.86 

43.61 

9 

4.868 

5.4 

265.5 

309.7 

99.13 

65.85 

39.94 

10 

5,418 

5.9 

269.3 

314.2 

102.30 

66.72 

35.58 

11 

4.691 

5.9 

278.4 

324.8 

101.60 

65.98 

33.61 

12 

5.327 

5.5 

293.3 

342.2 

112.81 

63.76 

49.05 

13 

3.414 

5.6 

194.5 

226.9 

70.87 

52.47 

18.40 

U 

4.105 

5.1 

210.8 

245.9 

76.39 

53.84 

22.55 

15 

5.318 

6.5 

293.9 

342.8 

109.96 

64.30 

45.66 

16 

5.340 

5.6 

299.3 

349.2 

112.17 

70.49 

41.68 

17 

7.523 

5.2 

392.4 

457.8 

153.22 

76.62 

76.60 

18 

5.662 

5.6 

314.9 

367.5 

116.19 

66.02 

50.16 

19 

6.024 

5.2 

31(fo 

369.5 

117.55 

08.23 

49.23 

20 

6.144 

5.4 

280.0 

326.7 

101.92 

68.22 

33.70 

21 

6.445 

5.0 

324.0 

378.0 

122.25 

67.13 

48.45 

22 

5.065 

5.3 

271.4 

316.7 

101.50 

59.76 

41.74 

23 

5,089 

5.4 

276.2 

322.2 

104.07 

62.00 

42.01 

24 

5.963 

5.2 

312.1 

36S.0 

117.71 

67.90 

49.81 

25 

5.642 

5.0 

337.6 

393.8 

126.43 

67.68 

58.74 

26      ; 

3,744 

5.7 

213.4 

249.4 

79.50 

54.90 

24.69 

^       1 

4.708 

4.7 

222.0 

259.3 

83.61 

61.46 

22.15 

28              1 

3,116 

5.2 

162.5 

189.0 

6L06 

48.20 

12.86 

Average 

6.106 

6.3 

272.8        ' 

318.7 

101.08 

63.32 

40.67 

During  1911-12  this  herd  was  composed  of  about  60  pure  bred  Jer- 
seys in  milk.  Prior  to  1911  seventeen  of  these  cows  had  entered  the 
Register  of  Merit,  their  average  being  449.64  pounds  of  butter.  During 
1912  twelve  more  cows  in  this  herd  qualified  for  the  Register  of  Merit. 
This  herd  has  the  distinction  of  having  one  of  the  oldest  cows  in  the 
Register  of  Merit,  she  being  in  her  seventeenth  year  when  the  test  was 
completed. 

Out  of  this  herd  were  selected  28  cows  having  complete  records  for 
three  years.  Butter  was  sold  from  this  farm  during  the  three  years  of 
the  record  work  at  an  average  price  of  thirty  cents  per  pound.  Skim 
milk  was  fed  to  the  calves  and  hogs  at  a  feeding  value  of  twenty-five 
cents  per  hundredweight. 

The  production  of  the  cows  in  this  herd  for  1910,  1911  and  1912  was 
remarkably  uniform  there  being  a  variation  of  only  a  few  pounds  in 
butter-fat  production  during  the  three  years.  j 

Digitized  by  VJ^^VJV  IC 


28 


The  Bulletin 


The  owner  of  tys  herd  had  been  a  close  student  of  dairy  problems 
for  eighteen  or  twenty  years,  and  had  been  following  a  rigorous  system 
of  selection.  Three  sires  are  in  service  in  this  herd,  Eminent's  Flying 
Fox,  imported,  Sensational  Fern  4th,  and  Honeymoon's  Fairy  Boy. 

In  connection  with  five  month's  pasturage  on  native  grasses,  the 
cows  had  the  following  feeds: 

Cottonseed  meal   128.00  per  ton 

Wheat  bran 34.00  per  ton 

Sucrene  28.00  per  ton 

Mixed  hay  16.00  per  ton 

Com  silage  3.00  per  ton 

Soiling  crops 4.00  per  ton 


TABLE  NO.  15 

RCCOBDS  OF  Cows  PRODUCING  350  OR  MOBR  POXTNDS  Or  BUTTBR  FaT  YBABLT 


Number 
Herd 

Number 
Cow 

Pounds 
Butter  Fat 

Value 
ProduotB 

Cost 
of  Feed 

XIV— '12 

17 

18 

25 

17 

25 

2 

10 

2 

2 

7 

420.7 
808.0 
358.0 
375.8 
851.6 
853.4 
850.3 
375.3 
380.6 
368.8 

1         160.70 
147.80 
180. 8C 
140.44 
141.18 
122.36 
120.43 
137.24 
130.77 
134.47 

S          71.54 

XIV— *12 

67.85 

XIV— '12 

67.15 

XIV— '10 

70.16 

XIV— '10. 

XIV— '11 

66.12 
77.11 

XIV— '11 

75.73 

I 

60.08 

VIII 

68.76 

VIII 

63.70 

Average ._ 

374.06 

138.43 

60.72 

Average  food  cost  per  pound  of  butter  fat I  0.17 

Average  profit  per  cow 88.71 
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TABLE  NO.  17 

Cows  Pboducxno  Lsb9  Than  200  Pounds  Buttkb  Fat  Ysaslt 


Number  Herd 

Number  Cow 

10 
12 
13 

2 
3 

« 

8 

« 
26 
28 
13 
27 
28 

Butter  Fat 

Total  Value 

gost  of  Feed 

II          

196.1 
191.9 
162.3 
190.8 
138.4 
168.8 
137.2 
114.6 
100.7 
188.6 
122.2 
167.2 
196.9 
156.3 
198.2 
,          186.7 
.  186.4 
189.8 
167.8 
194.4 
156.3 
96.2 
192.4 
166.2 
184.8 

S          76.33 
71.47 
60.06 
78.97 
52.79 
69.24 
62.61 
42.07 
87.82 
68.06 
43.69 
60.91 
72.16 
'  65.76 
71.68 
60.66 
68.14 
68.01 
60.00 
71.51 
69.34 
89.82 
78.67 
61.80 
68.60 

1          42.21 

Ill 

48.87 

Ill 

49.67 

IV 

47.64 

IV 

32.98 

IV 

86.71 

IV        

88.63 

IV 

30.44 

V 

16.64 

V     

42.02 

V 

86.37 

V 

37.47 

V                 

40.93 

viiz:::::::: 

30.13 
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LARGE  PRODUCERS  MOST  ECONOMICAL. 

The  question  is  frequently  discussed  as  to  the  influence  of  large  and 
small  yielding  cows  upon  the  cost  of  production.  The  point  is  often 
made  that,  with  large  yields  the  increase  in  the  cost  of  food  overbalances 
the  profit.  In  order  to  answer  the  question  of  economcial  yield  be- 
tween cows  of  large  and  small  productive  capacity  Tables  15  and  16 
have  been  prepared.  In  the  former  the  data  for  cows  producing  350 
or  more  pounds  of  fat  are  given.  Out  of  the  144  cows  reported  in  this 
bulletin  there  are  10  such  cows.  Their  average  yield  is  374.05  pounds 
of  butter-fat.  Valuing  butter-fat  at  thirty  cents  a  pound  and  skim 
milk  at  forty  cents  per  hundredweight,  the  average  total  value  of  the 
products  per  cow  was  $138.43.  The  average  annual  cost  of  food  per 
cow  was  $69.73.  The  average  expense  to  make  each  pound  of  butter-fat 
was  $0.17.    The  average  annual  profit  per  cow  was  $69.71. 

In  Table  number  16  are  shown  the  records  of  the  cows  producing 
less  than  200  pounds  of  butter-fat.    There  were  25  such  cows  remaining 
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in  the  herds  throughout  the  year.  Their  average  yield  was  165.12 
pounds  of  butter-fat.  The  average  total  value  of  products  per  cow  was 
$61.96.  The  average  annual  cost  of  food  per  cow  was  $42.11.  The 
average  cost  to  make  each  pound  of  butter-fat  was  $0.25.  The  average 
annual  profit  per  cow  was  $19.85. 

According  to  these  results  the  large  producers  yielded  butter-fat  at 
an  average  expense  of  eight  cents  a  pound  less  than  did  the  low  pro- 
ducers. It  should  also  be  noted  that  the  high  producing  cows  returned 
*an  average  profit  of  $68.71  each,  while  each  of  the  low  producing  ani- 
mals can  be  credited  with  a  yearly  profit  of  only  $19.85.  If  it  were 
not  for  the  fact  that  dairy  products  sell  for  an  abnormally  high  price 
in  the  South  the  great  majority  of  our  dairy  cows  would  be  kept  at  a 
large  financial  loss. 
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LEAF  TOBACCO  SALES  FOR  APRIL,  1913. 

Pounds  sold  for  producers,  first  hand 186,961 

Pounds  sold  for  dealers 19,786 

Pounds  sold  for  warehouses 7,670 

Total 164,267 
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LETTER  OF  TRANSMITTAL 


Maj.  W.  a.  Gbaham,  Commissioner, 

Sib  : — I  submit  herewith  manuscript  for  a  Bulletin  on  "The  Oyster- 
shell  Scale."  Next  to  the  San  Jose  Scale,  this  is  the  most  important 
scale-insect  in  the  apple  orchards  of  North  Carolina,  and  the  very  con- 
siderable number  of  complaints  and  inquiries  which  we  receive  regard- 
ing it  each  year  warrants  the  publication  of  a  bulletin  on  the  subject. 
I  recommend  its  publication  as  the  June  Bulletin  for  1913. 

Very  respectfully, 

Ebanklin  Sherman,  Jb., 
Entomologist, 
Approved  for  'printing, 

W.  A.  Qbaham,  Commissioner. 
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SUMMARY  OF  IMPORTANT  POINTS  REGARDING 
OYSTER-SHELL  SCALE 

1.  The  Oyster-shell  Scale  is  complained  of  frequently  by  North  Caro- 

*lina  fruit-growers,  and  its  importance  as  a  pest  in  the  State  is  due 
to  its  attacks  on  the  apple,  though  it  may  attack  a  wide  variety  of 
other  plants  (p.  5). 

2.  Growers  who  spray  regularly  for  the  San  Jose  Scale  are  not  seriously 

troubled  by  it,  because  the  treatments  control  it  (p.  6). 

3.  The  severity  of  damage  by  it  varies  from  almost  no  damage  to  the 

killing  of  individual  trees,  or  in  exceptional  cases  the  entire  orchard 
may  be  killed  (p.  8-10). 

4.  It  is  very  prevalent  throughout  all  the  mountainous  section  of  the 

State,  and  through  the  upper  Piedmont  or  ''foot-hill"  region,  and  is 
also  recorded  in  several  scattered  localities  as  far  eastward  as  the 
counties  of  Mecklenburg,  Stanly,  Rowan,  Davidson,  Chatham, 
Wake,  and  Granville,  and  it  is  believed  that  on  an  average  it  is 
more  severe  in  the  more  eastern  localities  than  in  the  mountainous 
parts  of  the  State  (p.  10). 

5.  The  winter  is  passed  in  the  egg  stage  imder  the  scale  of  the  parent 

female — ^the  eggs  hatch  most  numerously  in  April,  and  a  spraying 
to  kill  the  young  would  be  most  effectively  applied  in  the  latter  part 
of  April  or  early  May  (p.  13). 

6.  Natural  enemies  aid  to  some  extent  in  controlling  it,  parasites  and 

predaceous  enemies  (in  cases  examined)  having  killed  nearly  14 
per  cent  during  the  winter  (p.  15-17). 

7.  (a)  As  to  remedies,  first  choice  is  given  to  soluble  oils  at  rate  of  1  gal. 

to  8  or  10  gals,  water,  applied  in  late  winter  before  the  buda 
open  (p.  18). 

(b)  Second  choice  is  kerosene  emulsion  at  25  per  cent  oil,  applied  iu 
late  winter  before  buds  open  (p.  18). 

(c)  Third  choice  is  the  lime-sulphur  washes,  either  the  commercial 
ready-made  ones,  or  the  home-made  wash  applied  in  late  winter 
before  buds  open  (p.  18). 

(d)  In  case  the  winter  treatment  can  not  be  given  one  may  use  kero- 
sene emulsion  at  15  per  cent  oil,  applied  in  late  April  or  early- 
May  (p.  18). 

8.  It  is  desirable  that  any  dead  or  useless  branches  be  cut  out  before 

spraying  to  control  the  Oyster-shell  Scale. 
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THE  OYSTER-SHELL  SCALE 

Lepidosaphes  ulmi,  L. 

By  F&ANKLiN  Shbbman,  Jb.^  Entomologist 

Order  Hemiptera,  Family  Coccidw. 

Introductory.  The  apple-growers  of  North  Carolina  complain  more 
often  about  the  Oyster-shell  Scale  than  they  do  of  any  other  scale-insect 
attacking  their  trees — ^with  the  exception  of  the  San  Jos^  Scale,  which 
still  overshadows  all  others  combined.  It  seldom  kills  the  trees  out- 
right and  therefore  is  not  noticed  so  quickly  as  it  deserves,  and  even 
when  trees  are  killed  by  it  the  grower  usually  never  knows  the  real 
cause.  Hence  the  frequency  of  complaint  of  the  Oyster-shell  Scale  is 
not  fully  commensurate  with  the  damage  which  it  does.  Probably  the 
greatest  harm  comes  not  so  much  from  the  few  trees  that  are  actually 
killed,  but  from  the  general  weakening  and  greater  or  less  stunting  effect 
on  the  new  growth  of  trees,  which  live  on  indefinitely  but  never  attain 
the  full  measure  of  health  and  productiveness  that  they  would  if  this 
scale  were  not  present. 

It  is  primarily  a  pest  of  the  apple  tree,  though  many  other  kinds  of 
trees  are  more  or  less  infested  by  it.  It  is  not  known  to  be  present  in 
destructive  numbers  east  of  Raleigh,  so  a  large  part  of  the  State  is 
seemingly  (for  the  present  at  least)  free  from  injury  by  it.  To  the 
westward  from  Raleigh  it  is  serious  in  scattered  localities  throughout 
the  middle  section,  and  in  the  mountains  it  seems  to  be  present  in  apple 
orchards  everywhere,  though  not  often  actually  killing  the  trees. 

The  most  advanced  growers,  who  give  their  trees  spraying  treatment 
every  year  with  sulphur  oi*  oil  sprays  as  a  precaution  against  San  Jos6 
Scale  and  fungous  diseases,  appear  to  suffer  but  little  from  this  Oyster- 
shell  Scale,  because  the  strengths  of  these  sulphur  and  oil  sprays  which 
are  used  are  sufficient  to  control  this  pest.  But  in  small  farm  orchards 
where  no  regular  spraying  is  done  this  scale  has  free  chance  to  multiply, 
except  for  the  natural  enemies  which  prey  upon  it.  For  this  reason 
some  knowledge  of  these  natural  enemies  of  the  Oyster-shell  Scale  is  of 
interest  and  importance,  and  in  this  account  some  attention  is  given  to 
this  feature. 

A  Well-known  Pest.  The  Oyster-shell  Scale  is  one  of  the  best-known 
and  most  widely-distributed  of  the  scale-insects,  and  is  mentioned  in 
almost  every  list  of  scale-insects  and  in  bulletins  on  fruit  insects  from 
all  parts  of  the  country,  but  it  is  most  destructive  in  the  northern  states 
and  the  higher,  cooler  parts  of  the  southern  states.  Much  of  what  is 
known  of  it  throughout  America  has  been  published  in  condensed  form 
as  Circular  No.  121  of  the  Bureau  of  Entomology  of  the  United  States 
Department  of  Agriculture,  at  Washington,  D.  C,  written  by  A.  L. 
Quaintance  and  E.  R.  Sasscer.  The  account  of  it  as  given  in  this  Bul- 
letin is  based  not  merely  upon  what  others  have  already  written  (con- 
firmed by  our  observations  where  possible),  but  also  upon  many  observa- 
tions and  notes  of  our  own  and  on  the  information  gained  from  the 
many  complaints  from  citizens  of  the  State.    Considerable  data  has  also 
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been  given  by  Mr.  R.  W.  CoUett,  now  Superintendent  of  the  State  Test 
Farm  at  Swannanoa,  Buncombe  County. 

Description.  The  full-sized  female  scales  (these  are  most  often  ob- 
served) are  about  one-eighth  of  an  inch  long,  narrow  and  brown  in 
color.    They  may  be  nearly  straight,  or  curved — sometimes  almost  into 


Pio.  1.— Apple  twigs  moderately  infested  with.  Oyster- 
shell  Scale,  shown  slightly  enlarged.  Photo  by 
C.  L.  Metcalf. 

a  half-circle.  The  front  end  of  the  scale — where  the  insect  itself  lies 
beneath — is  narrower  than  the  hinder  end,  which  serves  as  a  receptacle 
for  the  great  number  of  over-wintering  eggs.  The  male  scale  is  some- 
what similar,  but  smaller  and  shorter.  The  shape  of  the  scales  has  sug- 
gested the  common  name  of  "Oyster-shell"  for  the  species.  There  are 
of  course  all  degrees  of  abundance  on  infested  trees,  from  single  scales 
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here  and  there,  to  complete  incrustation  where  the  scales  are  so  thickly 
matted  together  that  the  true  hark  can  not  be  seen  unless  the  scales  are 
scraped  away.  A  good  idea  of  its  appearance  can  be  had  by  comparing 
this  description  with  the  illustrations. 

Among  the  full-sized  female  scales  will  be  found  numerous  scales  of 
smaller  size  which  are  males,  or  younger  partly  developed  females.  In 
spring  and  summer  one  may  (at  times)  find  countless  thousands  of  the 
tiny  yellowish  young,  crawling  about  in  search  of  suitable  places  to 
locate.  In  winter  the  young  will  not  be  crawling,  but  the  scales,  of  dif- 
ferent sizes,  will  be  found.  At  this  (winter)  season  if  some  of  the  grown 
female  scales  be  turned  over  carefully  the  small  pearly-white  eggs  will 
be  found  under  the  hinder  part  of  the  scale,  while  the  dead  body  of  the 
female  will  be  under  the  front  (more  pointed)  end  of  the  scale. 


Fio.  2.— Oyster-shell  Scale  on 
apple-iwig,  the  twig  whitened 
to  better  show  the  shape  and 
mze  of  scales.  Natural  sise. 
Photo  by  C.  L.  Metcalf . 

History  and  Distribution.  Messrs.  Quaintance  and  Sasscer  state  that 
the  original  home  of  the  Oyster-shell  Scale  is  not  certainly  known,  but 
that  it  was  introduced  in  New  England  at  an  early  date,  the  first  Ameri- 
can account  appearing  in  1794,  and  that  it  is  now  known  to  be  of  world- 
wide distribution.  They  state  that  it  "occurs  in  every  State  of  the 
Union  with  the  possible  exception  of  South  Dakota,  Oklahoma,  and 
Texas."  But  its  known  existence  in  all  the  other  States  makes  it  prac- 
tically certain  that  it  is  in  those  States  also,  even  though  not  a  matter  of 
actual  record. 

This  is  sufficient  to  show  us  that  the  Oyster-shell  Scale  is  a  well  estab- 
lished, permanent  pest,  and  that  we  have  no  reason  to  believe  that  it  will 
"die  out,"  which  is  an  often-expressed  hope  in  regard  to  pests  of  this 
character.  Further  on  in  this  Bulletin  we  consider  its  distribution  in 
North  Carolina  in  more  detail. 


Digitized  by  VjOOQIC 


8  The  Bullbtin. 

PUntB  Attacked  by  It.  In  our  State  the  complaints  of  damage  by  the 
Oyster-shell  Scale  refer  almost  wholly  to  apple.  Two  complaints  from 
Burlington  (Alamance  County)  and  one  from  Asheville  refer  to  it  as  a 
pest  on  maples,  while  one  complaint  from  Kings  Mountain  (Cleveland 
County)  referred  to  its  presence  on  pear. 

It  is  known,  however,  to  attack  a  great  variety  of  plants.  Quaintanoe 
and  Sasscer  state  that  it  is  "commonly  found  on  apple,  ftiaple,  horse- 
chestnut,  poplar,  willow  and  lilac,"  and  they  then  give  a  list  of  over  one 
hundred  species  of  plants  upon  which  it  has  been  found,  and  among 
these  we  find  such  North  Carolina  kinds  as :  alder,  aspen,  apple,  apricot, 
ash.  Balm  of  Gilead,  basswood,  beech,  box,  box  elder,  buckeye  (horse- 
chestnut),  butternut,  cherry,  chestnut,  clematis,  currant,  dogwood,  elm, 
fig,  ginseng,  grape,  holly,  honeysuckle,  lilac,*  locust,  maple,  oak,  peach, 
pear,  plum,  poplar,  quince,  raspberry,  rose,  sassafras,  spruce,  sycamore, 
ombrella  tree,  Virginia  creeper,  willow,  walnut  and  yucca.  They  em- 
phasize its  importance  as  a  pest  of  apple,  maple  and  poplar. 

This  shows  that  the  species  has  plenty  of  native  plants  upon  which  it 
may  live — ^yet  as  before  stated  its  chief  standing  as  a  pest  with  us  is 
owing  to  its  attacks  on  apple,  though  its  recorded  injuries  to  maples  (at 
Burlington  and  Asheville)  must  not  be  overlooked.  Mr.  Collett  has 
found  it  abundant  on  dogwood  in  forests  far  from  orchard  trees  in 
Cherokee  County.  But  we  have  not  made  a  detailed  record  of  all  the 
plants  on  which  we  have  found  it  in  the  State. 

Summarizing  this  matter  of  its  food-plants,  so  far  as  North  Carolina 
is  concerned,  we  may  put  it  doT^n  that  the  Oyster-shell  Scale  is  chiefly 
t  pest  of  the  apple,  is  also  an  enemy  of  maple,  has  been  found  abundant 
on  dogwood,  and  may  in  future  (if  it  is  not  sometimes  already)  be  a 
aotioeable  pest  on  horse-chestnut,  poplar,  willow  and  lilac,  where  these 
are  grown  for  shades  or  ornament.  In  addition  it  is  possible  for  it  to 
live  on  our  other  fruit  trees,  and  a  host  of  other  forest  and  shade  trees. 

Damage  in  North  Carolina.  Considering  the  prevalence  of  this  in- 
ject in  our  mountain  region,  the  proof  of  really  serious  injury  is  not  as 
abundant  as  might  be  expected.  In  that  region  it  may  be  found  in 
almost  every  apple  orchard,  usually  in  small  or  moderate  numbers.  In 
many  individual  cases,  however,  it  becomes  excessively  abundant  on 
parts  of  certain  trees,  or  on  the  whole  of  certain  trees,  or  even  through- 
out the  orchard.  If  a  tree  becomes  infested  while  it  is  young,  when  all 
of  the  bark  is  tender,  the  body  and  branches  may  become  completely  en- 
crusted and  the  tree  may  be  stunted  or  killed.  It  does  not  breed  and 
spread  as  rapidly  as  the  San  Jose  Scale,  hence  the  younger  growth  does 
QOt  so  quickly  biBCome  infested.  Hence  it  is  not  unusual  to  find  a  tree 
badly  infested  on  trunk  and  branches  of  three  to  six  years  growth,  while 
che  newer  growth  of  one  to  two  years  may  have  comparatively  few  scales. 
As  the  tree  grows  older  there  is  a  tendency  to  migrate  toward  the  some- 
what younger  growth  (three  to  six  years)  and  the  trunk  and  very  oldest 
branches  then  show  the  scales  mainly  under  the  loose  outer  flakes  of 
rough  bark. 

*We  have  at  present  no  record  of  it  on  lilac  in  North  Carolina,  but  in  Maryland  where  the  writer 
woiked  in  1897-98  it  was  frequently  a  pest  on  that  plant. 
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When  the  tree  has  become  badly  stunted  the  growth  of  each  year  may 
be  only  a  few  inches,  and  we  have  found  three-year  wood,  badly  infested, 
within  a  foot  of  the  end  of  a  twig. 

The  tendency  to  become  destructively  abundant  on  certain  individual 
trees,  or  on  certain  parts  of  the  tree,  is  shown  in  the  following  quota- 
tions : 

Whitehead,  N.  C.  (Alleghany  County),  March,  1913. 

The  first  I  ever  saw  was  about  ten  years  ago, — it  was  out  in  an  old  field 
away  from  any  other  trees.  It  seems  to  affect  trees  worst  out  by  themselves. 
I  only  know  of  one  tree  that  has  died  from  this  scale,  but  others  are  almost 
hopeless, — I  have  one  injured  considerably.  It  is  found  more  thickly  on 
large  limbs, — it  is  also  found  under  scales  of  bark  on  the  body  of  the  tree 
where  It  would  not  be  seen  unless  you  look  closely. 

C.  G.  Fender. 

SwANNANOA,  N.  C,  April  14,  1913. 

I  have  two  cases  in  mind  (one  here,  and  one  at  my  home  at  An- 
drews, Cherokee  County),  where  the  trunk  of  large  trees  have  been  almost 
completely  encrusted  for  years  with  no  infestation  of  the  branches. 

We  have  one  tree  seriously  infested  in  our  orchard  at  Blantyre,  but  no  gen- 
eral spread  of  the  insect  has  taken  place,  notwithstanding  the  trees  were 
planted  on  new  land.  It  has  been  my  observation  that  when  trees  are  put 
on  new  cut-over  land  the  Oyster-shell  Scale  will  find  them  all  in  a  year  or 
two. 

I  once  found  a  Swamp  dogwood  tree  badly  infested  five  miles  at  least  from 
human  habitation  and  in  a  very  inaccessible  place.  This  would  lead  me 
to  suspect  that  the  forest  is  quite  generally  infested. 

R.   W.   COLLETT. 

The  last  observation  by  Mr.  CoUett  is  very  suggestive.  The  idea  that 
the  San  Jose  Scale  is  "aU  through  the  woods"  is  generally  incorrect  and 
misleading — ^but  in  the  case  of  the  Oyster-shell  Scale  it  is  nearer  the 
truth,  for  this  species  has  been  in  the  country  so  long,  and  thrives  read- 
ily on  so  many  forest  trees  that  orchards  might  easily  and  doubtless  often 
do,  receive  their  first  infestation  from  trees  in  the  surrounding  forest. 

Let  us  now  consider  a  few  cases  actually  observed  in  which  injury  by 
the  Oyster-shell  Scale  has  been  severe. 

The  orchard  of  F.  B.  McCargo,  at  Mount  Airy,  Surry  County,  was 
visited  by  Mr.  Z.  P.  Metcalf,  Assistant  Entomologist,  in  1911,  and  was 
found  to  be  very  badly  infested.  The  Oyster-shell  Scale  was  abundant 
on  many  trees  throughout  the  orchard,  some  trees  had  been  killed,  some 
fatally  injured,  and  in  other  cases  individual  branches  or  twigs  had  been 
killed  by  it.  The  illustration  on  the  front  cover  of  this  Bulletin  is 
from  a  photograph  of  a  tree  in  this  orchard. 

At  Molrrisville,  Wake  County,  the  small  family  orchard  of  Mr.  Mal- 
phus  Sears  was  visited  by  the  writer  in  April,  1913,  and  it  was  found 
that  one  or  two  trees  from  six  to  ten  years  of  age  had  been  completely 
encrusted,  injured  beyond  hope,  and  had  been  cut  down  and  piled  a» 
*T)ru8h"  to  be  burned. 

In  1904  Mr.  R.  W.  CoUett  inspected  the  apple  orchard  on  the  grounds 
of  the  orphanage  at  Thomasville,  Davidson  County,  and  reported  that 
the  injury  by  the  Oyster-shell  Scale  constituted  as  bad  a  case  of  de- 
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stniction  as  he  had  ever  seen  by  any  scale-insect  not  even  excepting  the 
San  Jose  Scale.  Referring  to  this  in  a  recent  letter  (April  14,  1913) 
Mr.  CoUett  says : 

"As  I  recall  it  now  the  trees  were  about  four  years  old,  and  had  rather 
good  cultivation,  etc.,  but  the  scale  had  killed  many  of  them  and  all  were 
60  badly  infested  that  I  doubt  not  that  they  all  died." 

While  the  Oyster-shell  Scale  is  evidently  much  more  wide-spread  in 
our  mountain  region  than  elsewhere,  yet  it  is  the  opinion  of  the  writer 
that  on  an  average  it  is  most  destructive  in  those  scattered  localities 
through  the  "central"  or  "piedmont"  sections  where  it  has  gained  a 
foothold.  In  our  card-catalogue  record  of  complaints  we  find  that  in  a 
large  proportion  of  cases  from  the  central  section,  we  have  noted  that 
the  twigs  sent  were  "badly"  or  "very  badly  infested."  A  possible  ex- 
planation of  this  is  given  when  we  come  to  consider  the  natural  ene- 
mies of  the  Oyster-shell  Scale. 

Distribution  in  North  Carolina.  A  study  of  the  map  explains  much 
of  what  we  have  already  said,  and  shall  here  say,  regarding  the  distribu- 
tion of  the  Oyster-shell  Scale  in  North  Carolina.  The  dots  only  show 
those  localities  from  which  we  have  received  specimens,  and  of  course 
there  are  numerous  localities  where  it  is  present,  but  not  in  our  records. 
It  will  be  noticed  that  the  western  one-fourth  of  the  State  (including 
the  mountains  and  the  "foothills"  region)  is  thickly  enough  dotted  to 
indicate  that  it  is  well-nigh  universal  in  that  region,  then  the  dots 
widen  out  to  a  scattering  few  as  we  come  eastward.  These  more  scat- 
tered eastern  localities  are:  In  Mecklenburg  County,  Matthews;  in 
Stanly,  Big  Lick ;  in  Rowan,  Mount  Ulla ;  in  Davidson,  Thomasville ;  in 
Chatham,  Siler  City  and  Frosty;  in  Alamance,  Burlington;  in  Wake, 
Morrigville ;  and  in  Granville,  Oxford. 

It  has  been  already  stated  that  this  insect  is  known  to  occur  in  every 
State  of  the  Union  except  possibly  South  Dakota,  Oklahoma,  and  Texas. 
This  indicates  its  presence  in  all  the  States  to  the  south  of  us  (including 
Florida)  and  from  this  we  would  expect  it  to  be  widespread  throughout 
the  whole  of  North  Carolina.  It  may  be  that  it  is  present  throughout 
all  our  State,  for  judging  by  its  near  relative,  the  San  Jos6  Scale, 
it  must  have  been  sent  into  numerous  eastern  localities  on  shipments 
of  trees; — and  yet  our  records,  kept  carefully  for  over  ten  years 
now,  show  no  record  of  it  east  of  Raleigh,  so  the  writer  is  forced  to 
conclude  that  throughout  the  eastern  part  of  the  State  it  can  not  now 
be  a  serious  pest,  even  if  it  is  present  and  even  if  it  should  later  become 
serious. 

And  yet,  curious  as  it  may  seem  in  the  light  of  what  has  just  been 
said,  it  is  our  suspicion  amounting  almost  to  a  settled  conviction,  that  its 
average  severity  is  greatest  in  the  few  more  scattered  localities  east  of 
the  "foothill"  region.  It  has  long  been  our  custom  to  make  a  card-cat- 
alogue note  of  every  complaint  of  insect  damage.  Looking  back  through 
this  record  for  some  time  previous  to  when  this  is  being  written  we  find 
that  out  of  fourteen  cases  from  the  western  end  of  the  State  we  noted 
that  this  scale  was  "bad"  in  two  cases,  and  "slight"  or  "moderate"  in 
twelve  cases.    But  during  the  same  period  out  of  only  five  cases,  from 
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the  more  eastern  localities  it  was  noted  as  "bad"  in  four  cases,  and 
"slight  or  moderate"  in  one  case.  We  find  that  the  cases  at  MatUiews, 
Big  Lick  and  Siler  City  are  all  referred  to  as  "bad/'  The  case  at 
Morrisville,  inspected  by  the  writer,  was  certainly  "bad,"  and  the  in- 


Fio.  4.— Above  at  left,  mature  female  scale  much  enlarged.  2.  Female  inaect  removed  from 
scale,  much  enlarged.  3.  Mature  male  scale,  much  enlarged.  4.  Infested  twig,  some 
scales  with  parasite  holes,  slightly  enlarged.  6.  Female  scale  turned  over  to  show  win- 
tering eggs,  much  enlarged.  6.  Young  scale-insect  soon  after  hatching,  much  en- 
larged. 7.  Adult  male,  much  enlarged  (redrawn  from  figure  by  U.  S.  Dept.  Agr.) 
Drawings  by  C.  L.  Metcalf . 

festation  at  Thomasville  was  reported  by  Mr.   Collett   (1904)    to   be 
worse  than  he  had  ever  seen  by  even  the  San  Jos6  Scale. 

It  would  be  interesting  to  know  whether  this  scale  is  actually  spread- 
ing eastward.  For  some  years  all  our  records  were  from  the  more 
western  part  of  the  State,  and  with  exception  of  Thomasville  (1904) 
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all  of  the  more  eastern  records  are  in  the  last  few  years.  If  it  is  spread- 
ing eastward  and  becoming  fully  acclimated  as  it  goes^  then  the  longer 
warm  season  (suitable  for  its  breeding)  would  in  some  measure  ac- 
count for  its  seemingly  greater  destructiveness  in  the  more  eastern 
localities.  But  our  records  are  not  sufficiently  numerous  to  warrant 
conclusions  on  this  point,  and  it  would  be  necessary  to  make  careful  in- 
spections in  many  localities  over  a  period  of  years  to  be*  certain  of  the 
truth  on  this  question. 

Life-history  of  the  Insect.  Beginning  the  consideration  of  its  life- 
history  with  the  mid-winter  season; — ^we  may  say  that  the  winter  is 
passed  by  the  Oyster-shell  Scale  in  the  egg  stage  only.  During  the 
winter  just  closed  (1912-'13)  we  closely  examined  many  twigs  in  all 
degrees  of  infestation  but  found  no  living  scale-insects.  The  eggs  are 
abundant  under  well-developed  female  scales — but  the  body  of  the 
female  insects  are  dead,  shriveled  and  dry  in  mid-winter.  Young 
scales  have  no  eggs;  ones  nearly  full  size  may  have  eggs,  but  not 
in  full  numbers;  but  those  female  scales  which  are  of  full  size  con- 
tain great  numbers  of  eggs.  These  over-wintering  eggs  are  oblong  and 
pearly  white.  They  hatch  in  early  spring  to  tiny  yellowish  "lice" 
which  crawl  actively  about  in  search  of  suitable  places  to  locate  on  the 
bark.  On  finding  a  suitable  location  the  insect  inserts  its  beak  into  the 
bark  to  suck  the  sap — and  once  this  is  done  it  is  believed  that  it  re- 
mains attached  at  that  spot.  Soon  the  skin  is  "shed,"  the  short  legs  dis- 
appear, and  the  insect  has  become  covered  by  the  first  beginning  of  the 
"scale,"  which  grows,  hardens,  and  darkens  with  age,  but  the  insect  re- 
mains underneath,  a  tiny,  yellowish  creature  of  rather  indefinite  shape. 
Quaintance  and  Sasscer  say : 

"The  female  molts  twice  in  the  course  of  her  growth,  and  in  the  adult 
condition  is  entirely  without  legs  or  eyes,  being  nothing  more  than  a  repro- 
ductive sack  with  her  sucking  mouth-parts,  through  which  the  food  is 
taken,  inserted  in  the  tissues  of  the  plant  The  adult  male  differs  radically 
in  that  it  is  provided  with  antenne  (feelers)  and  one  pair  of  wings.  *  *  * 
During  the  process  of  metamorphosis  (development)  the  mouth-parts  of  the 
male  entirely  disappear,  and  a  second  pair  of  rudimentary  eyes  assumes 
their  place.  Being  without  any  means  of  taking  food  the  adult  male  is  nat- 
urally very  short  lived,  its  only  mission  appearing  to  be  the  fertilization 
of  the  female." 

In  North  Carolina  the  Oyster-shell  Scale  presumably  produces  two 
broods  each  year,  and  quite  possibly  more  when  the  season  favors. 
Young  may  be  found  crisiwling  in  April,  and  dead  specimens  in  many 
stages  of  growth  are  found  on  twigs  in  winter. 

Time  of  Hatehlng  in  Spring.  The  exact  time  of  hatching  of  the 
over-wintering  eggs  has  always  been  emphasized  as  important,  because 
while  the  first  brood  of  young  are  crawling  the  trees  may  be  sprayed  to 
kill  them — and  as  the  young  insects  are  very  delicate  the  solutions 
would  not  have  to  be  so  strong  as  would  be  required  to  penetrate  the 
protecting  scale  in  winter. 

Quaintance  and. Sasscer  state  that  the  time  of  hatching  "will,  of 
course,  vary  with  the  season,  but  in  general  will  for  any  locality  be 
shortly  after  the  time  of  the  falling  of  the  blossoms." 
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We  have  been  to  some  pains  to  ascertain  this  point  for  North  Caro- 
lina, and  can  present  the  following  data: 

April  5  and  7,  1913. — Twigs  from  WeaverviUe,  Buncombe  County,  mailed 
March  31  and  examined  on  these  dates  showed  that  a  few  were  hatching  on 
the  5th,  and  many  on  the  7th.  Nearly  all  scales  examined  showed  some 
hatching;. 

April  9.  19lS. — Orchard  infested  with  Oyster-shell  Scale  at  MorrisviUe, 
Wake  County,  inspected  on  this  date;  most  of  eggs  recently  hatched, — few 
young  now  crawling, — ^but  majority  are  fixed  with  skin  not  yet  shed  or  re- 
cently shed.  Hatching  evidently  at  maximum  April  1st  to  7th.  Twigs  which 
were  sent  me  from  this  orchard  on  March  31st  hatched  abundant  young  on 
reaching  the  office  and  soon  thereafter. 

April  11»  1913. — Examined  twigs  from  Ashevllle,  Buncombe  County; 
hatching  nearly  over,  few  eggs  still  unhatched. 

April  16,  1913. — Examined  twigs  Just  received  from  Azalea,  Buncombe 
County;  few  young  hatched  and  settled;  under  other  scales  are  eggs  or 
young  which  have  not  yet  left  the  scale. 

On  this  same  point  we  quote  from  Mr.  R.  W.  CoUett  (letter  written 
April  20,  1909) : 

"We  have  some  data  collected  in  1906  at  Blantyre  (Transylvania  County), 
which  indicates  April  20th  as  date  of  freest  hatching,  though  weather  was 
cool  for  a  few  days  before.  All  of  them  had  settled  down  by  May  1st  From 
April  20th  to  May  1st  would  certainly  have  been  the  time  of  easiest  control. 
These  notes  were  from  careful  observation." 

Although  the  localities  from  which  these  notes  were  made  vary  from 
Morrisville,  Wake  County,  at  altitude  of  about  400  feet,  to  Blantyre, 
Transylvania  County,  where  the  apple  orchard  is  nearly  2,500  feet  ele- 
vation, and  though  the  observations  are  for  the  well-separated  years  of 
1906  and  1913,  still,  April  is  positively  indicated  as  being  the  chief 
month  in  which  the  over-wintering  eggs  hatch.  But  an  event  of  this 
sort  will  take  place  more  in  accordance  with  the  season  than  with  the 
calendar.  In  forward  seasons  they  would  certainly  hatch  in  March  in 
the  more  eastern  localities;  and  in  backward  seasons  they  might  not 
hatch  until  mid-May  or  later  in  the  higher,  cooler  mountain  localities. 

In  the  orchard  examined  at  Morrisville,  most  of  the  eggs  were 
hatched  by  April  9  (1913),  but  the  same  trees  were  not  yet  in  full  bloom, 
which  is  slightly  at  variance  with  the  criterion  given  by  Quaintance 
and  Sasscer. 

As  to  the  date  of  hatching  of  the  second  brood,  we  have  no  definite 
data,  though  in  Tennessee  Professor  Bentley  says  that  the  time  in  that 
State  is  "along  in  July  and  August." 

Growers  whose  trees  are  infested  with  this  scale  can  easily  determine 
the  time  of  greatest  hatching  by  watching  for  the  appearance  of  the 
very  small,  yellowish,  crawling  lice,  which  when  in  great  abundance 
give  the  twigs  the  appearance  of  having  been  lightly  dusted  with  a 
yellowish  powder. 
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Natueal  Enemies. 

It  is  always  of  interest  to  know  what  forces  Nature  of  her  own  accord 
summons  to  aid  us  in  the  control  of  a  destructive  insect,  and  this  knowl- 
edge becomes  the  more  injportant  in  the  case  of  species  like  this,  which 
are  ordinarily  overlooked  by  the  grower,  or  which,  while  capable  of 
great  injury,  do  not  usually  appear  to  be  of  sufficient  importance  to 
call  for  definite  treatment. 

Weather.  Probably  the  most  important  natural  check  to  insect  in- 
crease generally,  is  the  vagaries  of  the  weather — the  spells  of  heat  or 
cold,  moisture  or  dryness.  Just  to  what  degree  the  weather  controls 
the  Oyster-shell  Scale  we  do  not  know,  but  we  do  know  that  in  North 
Carolina  the  chief  month  for  the  hatching  of  the  spring  brood  of  young 
is  April,  and  as  April  is  notoriously  a  month  of  heavy  showers,  sudden 
changes  and  frosts,  we  must  believe  that  the  newly-hatched  young  are 
hampered  considerably  by  the  fickleness  of  the  weather  during  their 
early  life.  We  believe  that  heavy  showers  at  the  time  when  the  tiny 
young  are  crawling  wash  oflF  hundreds  of  them  and  leave  them  to 
peri^  on  the  ground.  Sudden  gust^  of  wind  must  blow  away  many 
more,  and  though  by  this  means  a  few  may  find  lodgment  on  other 
trees  (and  thus  spread  the  infection)  still  the  majority  which  happen 
to  be  blown  off  the  trees  must  inevitably  perish.  But  as  before  statpd 
the  extent  to  which  the  weather  conditions  aid  us  is  uncertain. 

Birds,  like  the  winds,  play  a  double  role,  some  species  devouring  the 
scale-insects,  while  the  same  birds  (or  others)  serve  as  a  means  of 
accidentally  carrying  the  young  crawling  insects  to  new  trees.  Such 
small  tree-inhabiting  birds  as  the  chickadees,  brown  creepers,  tufted  tit, 
kinglets,  and  warblers,  are  known  to  eat  the  scale-insects  and  individual 
cases  have  been  placed  on  record  where  single  birds  have  eaten  large 
numbers  of  them.  Yet  so  far  as  most  of  our  birds  are  concerned  the 
Oyster-shell  Scale  is  too  small  to  be  noticed,  or  is  so  concealed  by  the 
scale  itself  that  it  is  overlooked,  and  we  can  not  regard'  birds  as  an 
efficient  means  of  controlling  this  pest. 

Fungous  and  Bacterial  Diseases  no  doubt  contribute  somewhat  to  the 
control  of  this  scale,  though  to  what  extent  we  do  not  know.  They  are 
known  to  exert  some  influence  iti  the  case  of  San  Jose  Scale  and  the 
Gloomy  Scale,  but  definite  data  as  to  their  activity  against  the  Oyster- 
shell  Scale  is  not  known  to  the  writer. 

Parasitic  and  Predaceous  Insects,  however,  are  known  to  play  a  very 
definite  part  in  the  control  of  the  species,  and  it  is  possible  to  form  some 
intelligent  idea  of  their  efficiency,  which  is  certainly  considerable  at 
times.  We  may  divide  these  into  three  classes:  (1)  Parasitic  insects  of 
the  order  Hymenoptera,  (2)  Lady-beetles  and  their  larvae,  and  (3) 
Mites. 

The  exact  species  of  parasites  which  infest  the  Oyster-shell  Scale  in 
this  State  are  not  yet  fully  known,*  but  it  is  known  that  these  parasites 
are  very  actively  at  work,  and  that  in  some  cases  at  least,  they  are  a 

•Soecimpns  of  uarastte^  hrei  from  infest<»d  twtf^s  ani  submttt^d  to  Washinirton  proved  to  be  ex- 
cfusiTely  of  the  specif^  Aphdin^tt  mytilcupidu.  Quaiatance  and  Sassoer  mention  seven  species  among 
those  "more  commonly  found." 
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decided  factor  in  holding  the  pest  in  check.  During  the  months  of 
March  and  April  (1913)  we  requested  sendings  of  infested  twigs  from 
a  number  of  growers,  and  made  careful  examinations  to  determine  the 
frequency  of  these  parasites,  also  noting  the  frequency  of  scales  which 
were  torn  open,  presumably  by  lady-beetles,  and  in  one  case  mites  were 
found  devouring  the  eggs.    The  result  was : 


Twxgfi  from 


Dr.  A.  J.  EUer,  Ready  Branch,  Wilkes  Co... 

W.  H.  Vestal.  Siler  City.  Chatham  Co 

O.  M.  Goforth.  Lenoir.  Caldwell  Co 

E.  V.  Harbeck,  Weaverville,  Buncombe  Co. 

Malphus  Sears,  Morrisville,  Wake  Co 

W.  T.  Wray.  Aftheville,  buncombe  Co 


Normal- 

Para- 

With 

■itised 

Eggs 

53 

11 

83 

17 

95 

1 

81 

18 

100 
91 

9 

Tom 
Open,  by 
Lady- 
beetles 

? 


20 


Mites 


Total 


84 
100 
100 
100 
100 
100 


Examination  was  also  made  of  twigs  from  several  other  localities 
the  result  of  which  could  not  be  fairly  compared  with  those  in  the. table 
owing  to  abnormal  conditions,  so  we  present  the  notes  on  them  sepa- 
rately: 

1.  Twigs  from  W.  L.  Garren,  Wolf  Creek,  Cherokee  County.  Most  of 
the  twigs  were  already  dead  so  that  the  scales  would  not  be  normal.  Of 
the  old  scales  a  moderate  per  cent  showed  parasite  holes,  and  others  torn 
open  as  if  by  lady-beetles,  though  part  of  this  may  be  due  to  "weather- 
wear" after  the  insects  had  died, 

2.  Twigs  from  Mrs.  P.  E.  Stroud,  Frosty,  Chatham  County.  Twigs  mostly 
dead  or  nearly  so,  and>  scales  on  some  look  dark  as  if  treated  with  oil  or 
otherwise.  Few  young  in  evidence.  Counts  made  from  twigs  which  looked 
normal;  100  scales  overturned;  no  living  parasites  nor  parasite-holes 
found,  though  all  twigs  were  examined  for  this;  considerable  number  torn 
open  as  if  by  lady-beetles. 

3.  Twigs  from  W.  L.  Gash,  Azalea,  Buncombe  County.  Scales  very  dark, 
almost  abnormal  in  appearance.  Few  young  have  hatched  and  settled,  but 
majority  of  scales  contain  only  dead  insects.  A  goodly  per  cent  are  with 
parasite  holes. 

We  have  already  remarked  upon  the  seemingly  greater  severity  of 
this  pest  in  the  more  scattered  eastern  localities  infested  by  it.  The 
studies  above  reported  may  throw  some  light  upon  this.  In  the  cases  at 
Morrisville,  Wake  County;  and  Frosty,  Chatham  County;  there  was 
absolutely  no  evidence  of  the  parasites,  and  in  the  twigs  from  Lenoir, 
Caldwell  County  (at  edge  of  mountains)  only  one  parasitized  scale  was 
found  out  of  100  examined.  However,  in  the  twigs  from  Siler  City, 
Chatham  County,  the  percentage  of  parasites  was  fully  up  to  nor- 
mal (17%). 

The  lady-beetles  also  seem  to  be,  if  anything,  less  active  against  this 
scale  in  the  more  eastern  localities  than  in  the  mountains.  No  evi- 
dence of  their  work  was  noted  on  the  twigs  from  Morrisville  or  Siler 
City,  though  there  was  some  evidence  of  them  on  twigs  from  Frosty. 
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Upon  the  whole  we  are  led  to  believe  that  the  parasite  and  lady- 
beetle  enemies  (especially  the  former)  of  the  Oyster-shell  Scale  are  not 
so  universally  present  and  active  in  the  more  eastern  localities  as  they  are 
in  the  mountains.  Dialing  the  inspection  of  the  orchard  at  Morrisville 
(April  9th)  the  only  evidence  we  found  of  natural  enemies  on  any  of 
the  trees  was  a  single  specimen  of  a  larva,  which  was  presumably  of 
the  "twicp  stabbed  lady-beetle,"  which  was  feeding  on  young  scales  of 
this  year's  hatching.  Yet  that  the  lady-beetles  sometimes  occur  in  con- 
siderablo  numbers  is  evidenced  in  a  note  by  Mr.  CoUett,  referring  to 
an  infested  tree  at  Andrews,  Cherokee  County,  in  which  he  says:  "A 
colony  of  lady-beetles  seem  to  spend  their  life  on  and  around  the  scale- 
infested  tree.  In  the  summer  I  have  seen  hundreds  of  larvse  on  this 
tree." 


Fio.  5.— Adult  parasite  of  Oystei^shell  Scale. 
2.  Larva  of  parasite  in  scale  with  scale-in- 
sect one  side  and  eggs  on  other.  S.  Pupa 
of  parasite.  All  much  enlarged.  Drawn 
from  specimens  by  C.  L.  Metcalf . 

Mites  have  been  found  among  the  eggs  under  over-wintering  scales  in 
two  instances,  one  of  which  is  indicated  in  the  preceding  table.  In  one 
case  five  individuals  were  under  one  scale,  one  of  them  having  its  head 
buried  in  an  egg  of  the  Oyster-shell  Scale.  But  their  number  seems  loo 
small  to  consider  them  as  an  important  aid  in  checking  this  scale. 

It  is  to  be  presumed  that  some  other  predaceous  insects,  like  the 
smaller  ground-beetles  and  larvae  of  the  lace-wing  ilies,  prey  upon  the 
young  scale-insects  to  some  extent. 

From  the  table  given  it  is  seen  that  in  a  total  of  584  scales  examined 
from  six  different  localities  81  showed  attack  by  parasites,  lady- 
beetles  or  mites.  This  gives  nearly  14  per  cent  as  the  average 
killed  by  these  natural  enemies  during  the  winter,  and  this  is  enough  to 
be  really  a  helpful  item. 
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REMEDIES  FOR  THE  OYSTER-SHELL  SCALE 

Our  Recommendation. 

1.  Based  on  present  knowledge  and  experience  our  first  recommenda- 
tion would  be  to  use  what  are  known  as  the  "Soluble  Oils"  (oils  so  pre- 
pared that  they  mix  easily  with  water)  at  the  strength  of  one  gallon  of 
the  oil  mixed  with  eight  or  ten  gallons  of  water,  this  to  be  applied  as  a 
spray  during  late  winter  before  the  buds  of  the  tree  begin  to  open.  The 
names  and  addresses  of  several  firms  who  manufacture  these  oils  are 
given  on  page  21. 

2.  Should  the  grower  not  wish  to  use  the  soluble  oils  we  would  advise 
spraying  the  trees  with  kerosene  emulsion  at  a  strength  of  25  per  cent 
oil,  maHng  the  application  in  late  winter  before  the  buds  begin  to  open. 
Formula  and  directions  for  use  of  kerosene  emulsion  are  given  on 
page  22. 

3.  If  the  grower  does  not  desire  to  use  either  the  commercial  oils  nor 
the  kerosene  emulsion  he  may  then  depend  on  the  usual  lime  sulphur 
washes — either  the  commercial  ones  at  a  rate  of  one  gallon  to  eight  gal- 
lons of  water,  or  the  home-made,  fire-boiled  wash  prepared  by  the 
formula  of  15  pounds  lime,  15  pounds  sulphur,  to  50  gallons  water, 
^ames  and  addresses  of  firms  who  manufacture  the  ready-made  wash 
are  given  on  page  22,  and  directions  for  preparing  the  home-made  wash 
are  given  on  page  23.  But  our  tests  and  observations,  both  with  the 
Oyster-shell  Scale  and  with  others  which  are  likewise  protected  with  as 
hard  a  scale  as  this,  indicate  that  the  oil  washes  are  more  penetrating 
and  more  effective  than  the  lime-sulphur  preparations. 

4.  If  the  infestation  is  discovered  too  late  in  winter  to  make  the 
treatments  before  the  buds  open,  then  we  would  advise  that  the  trees  be 
sprayed  during  the  last  half  of  April  or  first  half  of  May,  using  kero- 
sene emulsion  at  strength  of  15  per  cent  oil.  This  is  based  upon  the 
time  of  hatching  of  the  eggs  (already  discussed)  and  the  time  recom- 
mended is  such  as  to  reach  the  majority  of  the  young  before  the  scale 
has  become  fully  formed. 

5.  In  any  case,  no  matter  what  remedy  is  used,  it  is  best  that  any 
dead,  useless  or  superfluous  branches  be  cut  out,  so  that  the  spray  will 
more  thoroughly  reach  what  remains.  Do  the  pruning  before  making 
the  application  for  Oyster-shell  Scale. 

Test  of  Eemedies. 

In  order  that  the  reader  may  understand  the  basis  for  the  recom- 
mendations given  we  give  a  brief  account  of  some  tests  performed. 

During  late  winter  and  spring  of  1912  Mr.  Z.  P.  Metcalf,  then  Assist- 
ant Entomologist  in  this  ofSce,  conducted  some  spraying  experiments 
against  the  Oyster-shell  Scale  in  the  orchard  of  Mr.  F.  B.  McCargo, 
near  Mount  Airy,  Surry  County.  The  orchard  was  very  generally  and 
very  seriously  infested.  Tests  were  made  with  several  ready-made 
preparations,  as  follows: 
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1» 


Material  Uied 


Stienfflh  His0d 
With  Water 


Dates  of 
Spraying 


Soluble  Oil. 


Soluble  Oil 1  gal.  to  10  gaU.  water      Match  17. 

j|a    ItolO A    Maiehl7...  ^ 

i  !  b    1  to  30. I  b    June  10 J 

Soluble  OU Ito30. June  10 

"  Spray-On  (a  soluble  I 

oil  material) |  1  to  10. I  March  17 

I  a    March  17...  { 

b    June  10 ) 

*Spray-On" 1  lto40 1  June  10 

•One-for-AU"* |  2to«.. I  March  17 

1  to  8- [  March  17 

a    lto8 ja    March  17...  ^ 

b    1  to  20 b    June  10 j" 


5.   ••  Spxay-On" 

«. 
7. 
8.    lime-Sulphur.. 

0.    lime-SuIphur.. 


\    a    ItolO.. 
'  r  b    1  to  30.. 


16 


Number 
Iree^ 

Result 

1 

82 

Very  good 

18 

Very  good 

16 

Not  satisfactory 

86 

Very  good 

18 

Very  good 

15 
17 
29 

Not  satisfactory 
Very  poor 
Fair 

'  Fair 


It  will  be  noticed  that  the  trees  used  in  tests  Nos.  2,  5,  and  9  received 
two  applications,  on  March  17th  and  June  10th  (the  latter  at  diluted 
strength) 9  but  in  each  case  the  result  was  not  noticeably  better  than 
when  only  the  one  stronger  application  was  given  on  March  17th. 

Also,  in  tests  3  and  6  the  trees  were  treated  on  June  10th,  but  not  in 
March.  In  these  tests  weaker  solutions  were  used,  and  the  results  were 
"not  satisfactory,"  from  which  we  conclude  (in  view  of  the  now-estab- 
lished fact  that  the  eggs  hatch  mainly  in  April)  that  the  June  treat- 
ment was  too  late  to  give  the  best  results  against  the  young. 

In  tests  1  and  2,  in  both  of  which  the  soluble  oil  was  used  at  1  gallon 
to  10  gallons  water,  in  March,  the  results  were  "very  good,"  while  in 
tests  8  and  9  in  which  the  lime-sulphur  was  used  at  1  gallon  to  8  gallons 
water,  in  March,  the  results  are  given  as  "fair."  This  is  our  reason  for 
asserting  that  the  oils  seem  superior  to  the  lime-sulphurs,  presumably 
on  account  of  their  greater  penetration. 

"Spray-on,"  which  was  essentially  one  of  the  class  of  insecticides 
now  generally  known  as  "soluble  oils,"  acted  the  same  when  being  used, 
and  gave  similar  results. 

"One-for-all"  did  not  do  what  might  have  been  expected  from  its 
comprehensive  name. 

It  is  freely  admitted  that  these  tests  do  not  cover  all  desirable  consid- 
erations. There  was  no  test  of  the  usual  home-made  kerosene  emulsion, 
nor  of  the  fire-boiled  lime-sulphur,  nor  does  it  show  entirely  satisfactory 
tests  as  against  the  young  which  hatch  in  April,  for  the  June  treat- 
ments were  not  satisfactory,  and  there  were  no  treatments  in  late  April 
or  early  May,  which  we  would  expect  to  be  the  best  time  to  reach  the 
young. 

To  offset  these  possible  shortcomings  in  the  tests  it  may  be  said  that 
the  general  action  of  kerosene  emulsion  and  of  fire-boiled  lime-sulphur 

***One<for-AlI'*  wa&  a  material  supposed  to  combine  the  good  qualities  of  both  the  oil  and  the  sul- 
phur sprays. 
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are  already  quite  well  known  and  we  can  feel  fairly  safe  in  our  recom- 
mendations concerning  them,  even  though  they  were  not  included  in 
the  tests.  Owing  to  the  time  and  funds  available  for  the  tests  it  was 
considered  best  to  depend  upon  the  materials  shown,  especially  as  the 
ready-made  "soluble  oils"  and  "lime-sulphurs"  are  rapidly  coming  into 
general  use  among  fruit-growers. 

As  to  the  spring  spraying  to  reach  the  young  we  are  forced  to  believe 
that  it  is  of  secondary  importance  anyway.  Late  winter  is  already  the 
"accepted  time"  to  spray  for  the  control  of  San  Jos6  Scale  on  fruit 
trees,  and  it  is  also  now  evident  (tests  1  and  2)  that  a  treatment  at  that 
season  with  the  soluble  oils  gives  good  results  against  the  Oyster-shell 
Scale.  We  would  only  advise  the  grower  to  give  the  later  treatment  to 
kill  the  young  in  case  he  has  for  some  reason  been  unable  to  give  the 
winter  treatment.  In  the  discussion  which  follows  it  will  be  seen,  how- 
ever, that  Mr.  W.  L.  Qarren,  of  Cherokee  County,  reports  good  results 
from  spraying  in  the  spring.  The  testimony  which  we  now  give, 
furnished  us  by  actual  growers,  can  not  be  regarded  as  technical  tests, 
because  we  are  uncertain  as  to  such  details  as  the  exact  strengths  used, 
exact  times  of  treatments,  and  exact  results,  but  their  testimony  can  be 
considered  as  fairly  strong  evidence. 

Repobts  of  Success  by  Gbowebs. 

On  April  23,  1912,  Mr.  W.  L.  Qarren,  Wolf  Creek,  Cherokee  County, 
sent  infested  twigs  and  asked  for  remedies.  In  our  reply  we  recom- 
mended kerosene  emulsion  at  strength  of  15%  oil.  In  a  letter  dated 
March  31,  1913,  Mr.  Qarren  says:  "The  tree  that  was  infested  one  year 
ago  has  scarcely  a  scale  on  it.  I  used  the  kerosene  emulsion  as  you 
directed  and  almost  exterminated  them." 

Looking  over  some  of  the  older  notes  in  our  office  we  find  the  follow- 
ing, under  date  of  June  19,  1901 :  "Mr.  Ed.  Underdown,  manager  of  the 
Cone  orchards  at  Blowing  Rock  (Watauga  County),  shows  me  apple 
trees  which  have  been  affected,  but  spraying  with  25%  oil  emulsion, 
and  washing  with  strong  lye  soap,  has  almost  eradicated  it."  These 
treatments  had  been  given  in  winter. 

Another  case  of  reported  success  is  that  of  Mr.  S.  J.  Luther,  Candler, 
Buncombe  County,  N.  C,  who  sent  infested  twigs  in  March,  1908,  but 
who,  when  requested  to  send  us  infested  twigs  in  1912,  replied:  "I  am 
pleased  to  tell  you  I  can't  send  the  infested  apple  twigs  as  per  your  re- 
quest. At  the  time  you  refer  to  I  mailed  several  twigs  to  your  depart- 
ment and  received  Bulletin  treating  of  this  Oyster-shell  Scale  and  how 
to  get  rid  of  it,  which  I  applied  as  directed,  and  with  two  applications 
killed  everything  clean  and  now  have  clean,  healthy  trees."  We  fail  to 
find  copy  of  the  letter  we  wrote  Mr.  Luther  in  1908,  but  if  he  applied 
remedies  by  our  recommendations  it  was  probably  kerosene  emulsion  at 
25%  oil  if  to  be  used  in  winter,  and  at  15%  if  applied  when  there  were 
blossoms  or  foliage  on  the  trees. 

Still  another  case  is  that  of  Mr.  B.  C.  Price,  of  Poor's  Knob,  in  the 
Brushy  Mountains  (Wilkes  County),  who  made  complaint  in  March, 
1908,  but  who  wrote  in  April.  1912,  that  he  could  not  furnish  infested 
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twigs,  because  "I  have  been  using  my  spray  pump  and  glad  I  can  not 
furnish  them  out  of  my  orchard." 

Mr.  T.  N.  Woodruff,  of  Lowgap,  Alleghany  County,  wrote  on  April 
6,  1912:  "This  scale  has  been  a  hard  one  for  me  to  manage  until  I 
tried  the  self -boiled  lime-sulphur;  now  I  have  only  two  small  trees  in- 
fested, and  these  were  overlooked  last  year."  As  the  self-boiled  lime- 
sulphur  is  a  spring  and  summer  treatment  we  must  believe  that  his 
sprayings  reached  either  the  young  which  hatched  in  April,  or  the 
young  of  the  second  brood  which  hatched  in  the  summer. 

There  is  yet  another  experience  to  relate.  Mr.  R.  W.  CoUett,  non- 
Superintendent  of  the  Buncombe  Test  Farm,  on  April  14,  1913,  writes: 
"In  1902  or  1903  I  sprayed  the  Stuart  orchard  (in  Cherokee  County), 
using  standard  strength  whale  oil  soap,  with  the  result  that  the  follow- 
ing summer  you  and  I  made  thorough  examination  and  failed  to  find 
scale,  though  the  infestation  had  been  quite  serious — some  of  the  trees 
had  died." 

The  whale  oil  soap  here  referred  to  is  made  and  sold  by  Jas.  Gk)od, 
939  N*.  Front  street,  Philadelphia,  Pa.  Used  at  the  rate  of  1%  pounds 
dissolved  in  1  gallon  of  hot  water,  and  applied  in  winter,  it  was  for 
many  years  one  of  the  favorite  remedies  for  scale  insects,  and  it  is  still 
used  to  considerable  extent. 

FOBMTTLAS   AND   DIRECTIONS    FoB   THE   REMEDIES. 

Soluble  OilB  (also  called  "Mixible  Oils").  These  are  oils  so  pre- 
pared that  they  will  mix  readily  with  water,  thereby  making  it  possible 
to  easily  obtain  any  desired  strength  without  the  trouble  of  preparing 
the  old-time  kerosene  emulsion.  They  furnish  an  excellent  remedy  for 
many  scale-insects,  and  owing  to  their  powers  of  penetration  into  re- 
mote crevices  and  through  resistant  scales  they  are  preferred  by  many 
above  the  lime-sulphur  washes.  However,  their  efFect  as  against  fungous 
diseases  seems  to  be  decidedly  less  than  the  lime-sulphurs.  For 
use  against  the  Oyster-shell  Scale  we  give  them  first  choice,  although 
when  once  it  is  under  control  we  believe  that  it  would  be  held  in  check 
(and  the  orchard  would  be  more  benefited  in  other  ways)  by  depending 
on  the  lime-sulphur  washes. 

Although  there  are  several  different  brands  of  the  soluble  oils  on 
the  market,  yet  they  are  quite  similar  in  general  character  and  action, 
and  the  same  strengths  of  each  seem  to  give  about  the  same  results. 

Used  at  the  rate  of  1  gallon  of  soluble  oil  mixed  with  10  gallons  water, 
and  applied  in  late  winter  (March,  in  our  tests),  they  have  given  good 
results  against  the  Oyster-shell  Scale.  If  used  at  rate  of  1  gallon  to  8 
gallons  water  the  results  would  presumably  be  a  little  better,  and  apple 
trees  are  not  hurt  by  this  strength  if  it  is  applied  before  the  buds  open. 

The  following  firms  manufacture  and  sell  these  soluble  oils  (and  there 
are  doubtless  others)  : 

B.  a  Pratt  Co.,  50  Church  St..  New  York  City  ("Scaleclde"). 
Thomsen  Chemical  Co.,  Baltimore,  Md.  ("Orchard  Brand  Soluble  OIL"). 
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Kerosene  Emulsion.  This  is  an  old-time  home-made  standard  remedy 
for  scale-insects,  plant-lice,  etc.  Once  the  "stock  emulsion"  is  prepared 
it  can  be  kept  for  a  long  time  and  diluted  as  needed. to  any  desired 
strength.  The  "soluble  oils"  are  essentially  a  manufactured  substitute 
for  kerosene  emulsion.    Kerosene  emulsion  is  prepared  as  follows: 

Kerosene    (coal   oil)    2    gallons. 

Soap   (laundry  or  soft)    %  pound. 

Water    1    gallon. 

Shave  the  soap  into  thin  pieces  in  the  water,  heat  to  boiling,  and  stir 
to  dissolve  the  soap.  Remove  from  the  fire  and  pour  in  the  two  gallons 
oil,  and  chum  the  whole  mixture  together  vigorously  for  several  min- 
utes. This  may  be  done  by  pumping  it  through  the  spray  pump,  direct- 
ing the  nozzle  back  into  the  mixture.  When  thoroughly  mixed  it  will 
be  of  a  light  creamy  nature  and  will  mix  readily  even  with  cold  water. 
This  gives  what  is  known  as  the  "stock  emulsion"  and  is  66  per  cent  oil. 
Now, 

To  get  16  per  cent  oil,  add  10  gallons  of  water. 
To  get  25  per  cent  oil,  add  5  gallons  of  water. 

For  use  in  late  winter  before  the  buds  have  opened,  as  a  remedy  for 
Oyster-shell  Scale,  we  recommend  that  the  kerosene  emulsion  be  used  at 
strength  of  25  per  cent  oil. 

For  use  in  late  spring  (late  April  or  early  May)  to  kill  the  newly 
hatched  young  of  the  Oyster-shell  Scale,  we  recommend  that  it  be  used 
at  strength  of  15  per  cent  oil. 

Note — The  chief  objections  to  kerosene  emulsion  are  the  trouble  of 
preparing  it  and  the  care  needed  in  getting  the  exact  per  cent  of  oil. 
One  must  be  careful,  therefore,  to  follow  the  proportions  here  given  so 
that  the  mixture  when  ready  to  be  sprayed  on  the  trees  will  be  of  the 
desired  strenerth — not  more  and  not  less. 

Commercial  Lime-sulphur.  These  are  solutions  which  contain  lime 
and  sulphur  so  combined  that  all  one  has  to  do  is  to  mix  it  with  the  re- 
quired amount  of  w^ter,  and  it  is  ready  to  apply  to  the  trees.  There  are 
a  number  of  firms  which  sell  these  ready-made  solutions,  some  of  which 
are  here  listed: 

Thomson. Chemical  Co.,  Baltimore,  Md. 
Jas.  A.  Blanchard  Co..  New  York.  N.  Y. 
Vreeland  Chemical  Co.,  26  Dey  St,  Hudson  Terminal  Bldg.,  NeW  York. 

N.  Y. 
Niagara  Sprayer  Co.,  Middleport.  N.  Y. 
Grasselli  Chemical  Co.,  Cleveland,  Ohio. 

For  winter  use  the  manufacturers  usually  recommend  that  the  readv- 
made  lime-sulphur  be  applied  at  strength  ot  1  gallon  to  10  gallons  water, 
but  many  growers  and  experimenters  show  a  tendency  to  use  it  at  the 
greater  strength  of  1  gallon  to  8  gallons  water,  and  apple  trees  will 
stand  this  strength  without  injury  if  it  is  applied  before  the  buds  open. 
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But  it  must  be  distinctly  understood  that  at  this  strength  (either  1  to  8, 
or  1  to  10)  it  must  not  be  used  after  the  buds  have  opened. 

If  the  grower  for  any  reason  wishes  to  depend  on  the  ready-made 
lime-sulphur  to  control  Oyster-shell  Scale^  and  can  not  give  the  above 
mentioned  winter  treatment,  then  we  advise  that  he  use  it  at  rate  of  1^ 
gallons  to  60  gallons  water,  and  apply  it  in  late  April  or  early  May. 

Homa-madA  Ume-sulphur  Waih.  This  was  for  some  time  the  chief 
remedy  for  scale-insects  of  the  orchard,  and  is  still  the  chief  reliance  of 
niany  thoroughly  up-to-date  growers,  though  it  is  being  displaced  to  a 
great  extent  by  the  more  convenient  commercial  washes.  It  is  prepared 
as  follows: 

Stone  Ldme   (unslaked)    15  pounds. 

Sulphur  (Flowers)    15  pounds. 

Water  (to  make)   50  gallons. 

Heat  from  four  to  six  gallons  water  to  boiling  in  large  iron  or  brass 
kettle.  Mix  the  sulphur  with  enough  hot  water  to  make  a  thin  paste 
and  pour  it  into  the  kettle  with  the  hot  water.  Now  add  the  lime,  part 
at  a  time,  and  as  it  slakes  dash  in  a  little  cold  water  as  needed,  to  keep 
it  from  boiling  over  or  to  keep  it  from  becoming  dry.  Keep  the  fire 
going  and  stir  frequently.  As  the  slaking  ceases,  keep  it  boiling  from 
the  fire  for  half  an  hour  longer,  then  dilute  with  water  (cold  is  all 
right)  to  make  50  gallons;  strain  through  a  fine  wire  screen  or  cloth  to 
remove  sediment,  and  spray. 

This  wash  at  the  strength  here  given  is  only  for  use  in  winter  before 
the  buds  open.  The  later  the  treatment  is  made  the  better,  so  the  buds 
have  not  yet  opened. 
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LEAF  TOBACCO  SALES  FOR  MAY,  1913. 

Pounds  sold   for  producers,   first   hand 24,471 

Pounds  sold  for  dealers 2,233 


Total       26,704 


Digitized  by  VjOOQIC 


THE  BULLETIN 


NORTH  CAROLINA 


DEPARTMENT  OF  AGRICULTURE 


RALEIGH 


Volume  34— No*  7. 


JULY,  1918. 


Whole  No.  186. 


LEGUMINOUS  CROPS  IN  NORTH  CAROLINA 


PLOWING  UNDER  COW  PEA  VINES. 


SENT  FREE  TO  CITIZENS  ON  APPLICATION. 

Entered  at  the  Post-offioe  at  Raleigh,  N.  C,  as  eecond-clasB  matter, 
February  7, 1901,  under  act  of  June  6, 1900. 


Digitized  by  VjOOQIC 


STATE  BOARD  OF  AGRICULTURE 


W.  A.  Graham,  Commiasioner,  ex  officio  Chairman,  Ralei  h. 

F.  P.  Latham Belhaven First  District. 

K.  W.  Barnes Lucama Second  District. 

R.  L.  WooDARD Pamlico Third  District. 

Clasbncb  Pgb Raleigh Fourth  District. 

R.  W.  Scott Haw  River Fifth  District. 

A.  T.  McCallum Red  Springs Sixth  District. 

C.  C.  Wbxoht Hunting  Creek Seventh  District. 

William  Blsdsob Gale Eighth  District. 

W.  J.  Shuford : Hickory Ninth  District. 

A.  Cannon Horse  Shoe Tenth  District. 

OFFICERS  AND  STAFF 

W.  A.  GRAHAM Commissioner. 

ELIAS  CARR Secretary  and  Purchasing  Agent. 

MiBS  B.  W.  Pbbcud Bookkeeper. 

D.  G.  Conn Superintendent  Bulletin. 

B.  W.  KILGORE • State  Chemist.  Director  Test  Farms. 

J.  M.  PicKEL Assistant  Chemist. 

W.  G.  Haywood Fertiliser  Chemist. 

G.  M.  MacNidbr ..Feed  Chemist  and  Microscopist. 

L.  L.  Brinklet Assistant  Chemist. 

•W.  E.  Hbarnb Soil  Survey. 

J.  Q.  Jackson .Assbtant  Chemist. 

J.  K.  Plummbb Soil  Chemist. 

S.  O.  Perkins Assistant  Chemist. 

E.  S.  Dbwar- Assistant  Chemist. 

N.  G.  Fbtebr. Assistant  Chemist. 

J.  F.  Hatch Clerk. 

F.  S.  PucKBTT .Assistant  to  Director  Test  Farms. 

H.  H.  BRIMLEY Curator  of  Museum. 

T.  W.  Adickbs Assistant  Ctirator. 

FRANKLIN  SHERMAN,  Jb Entomologist. 

C.  L.  Metcalf Assistant  Ejatomologist. 

S.  C.  Clapp Assistant  Entomologist  in  Field  Work. 

W.  G.  CHRISMAN Veterinarian. 

B.  B.  Flowb .Assistant  Veterinarian. 

DAN.  T.  GRAY Chief  in  Animal  Industiy. 

W.  H.  Eaton Dairy  Experimenter. 

tA.LViN  J.  Reed Dairy  Farming. 

Stanley  Combeb Assistant  in  Dairy  Farming. 

W.  N.  HUTT Horticulturist. 

S.  B.  Shaw , Assistant  Horticulturist. 

R.  G.  Hill Assistant  Horticulturist. 

T.  B.  PARKER Director  of  Farmers'  Institutes. 

J.  M.  Grat Assistant  Director  of  Farmers'  Institutes. 

W.  M.  ALLEN Pure  Food  Chemist. 

E.  W.  Thornton Assistant  Pure  Food  Chemist. 

C.  E.  Bell Assistant  Pure  Food  Chemist. 

J.  L.  BURGESS Agronomist  and  Botanist. 

G.  M.  Garren Assistant  Agronomist. 

MisB  S.  D.  Allbn Assistant  to  Botanist. 

tE.  G.  MOSS Cooperative  Assistant  in  Tobacco  Investigations. 

tE.  H.  Mathbwson Cooperative  Assistant  in  Tobacco  Investigations. 

C.  R.  Hudson Farm  Demonstration  Work. 

A.  K.  Robertson .Assistant  in  Bojrs'  Com  Club  Work. 


R.  W.  Scott,  Jr.,  Assitant  Director  Edgecombe  Test  Farm,  Rocky  Mount,  N.  C. 

F.  T.  M  EACH  AM,  Assistant  Director  Iredell  Test  Farm,  StatesviUe,  N.  C. 

John  H.  Jefferies,  Assistant  Director  Pender  Test  Farm,  Willard,  N.  C. 

R.  W.  Collett,  Assistant  Director  Transylvania  and  Buncombe  Test  Farms,  Swannanoa,  N.  C. 

'Assigned  by  the  Bureau  of  Soils,  United  States  Department  of  Agriculture. 
^Assigned  by  the  Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture. 
tAssigned  by  the  Bureau  of  Animal  Industry,  United  States  Department  of  Agriculture. 


Digitized  by 


Google 


LETTER  OF  TRANSMITTAL 


Ma  J.  W.  A.  Graham^ 

Commissioner  of  Agriculture. 

Sib: — The  enclosed  manuscript  on  the  subject  of  Leguminous  Crops 
is  in. response  to  a  demand  from  the  farmers  of  the  State  desiring 
information  in  regard  to  them.  I  therefore  recommend  it  for  publica- 
tion as  the  July  Bulletin. 

In  the  preparation  of  this  I  have  had  access  to  the  bulletins  of  the 
United  States  Department  of  Agriculture,  from  which  I  have  gotten 
valuable  information  about  many  of  the  crops  mentioned.  I  am  also 
indebted  to  that  Department- for  the  use  of  many  of  the  illustrations 
used  in  this  Bulletin. 

The  chapter  on  bur  clover  was  taken  almost  exclusively  from  the 
July,  1904,  Bulletin  of  the  North  Carolina  State  Board  of  AgraculturCj 
which  Bulletin  is  now  out  of  print. 

Respectfully,  T.  B.  Parker, 

Director  of  Farmers  Institutes. 
Approved  for  publication: 

W.  A.  Graham, 

Commissioner  of  Agriculture. 
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LEGUMINOUS  CROPS  IN  NORTH  CAROLINA 


By  T.  B.  Pabkeb. 


The  aggressive  campaign  that  has  been  waged  for  the  past  few  years 
in  the  interest  of  better  farming  by  the  use  of  legumes  has  not  been 
without  its  reward.  As  farmers  have  become  better  acquainted  with 
these  crops  and  as  they  have  more  fully  understood  their  economy  in 
crop  production,  the  greater  has  grown  the  demand  for  information 
about  them.  Nor  is  this  surprising,  for  when  we  recognize  the  value 
of  cover  crops,  and  the  advantage  of  legumes  as  cover  crops,  ns  pre- 
venters of  erosions,  conservers  of  plant  food  which  might  otherwise  be 
leached  out  of  the  soil;  and,  also  their  power  to  add  to  the  supply  ol 
plant  food,  deepen  the  soil  and  add  to  its  supply  of  humus;  to  improve 
its  physical  condition,  and,  in  addition,  their  value  as  hay  and  grazing 
crops,  to  the  progressive  farmer  they  become  very  interesting.  But  to 
properly  perform  the  functions  of  a  winter  cover  crop,  those  adapted  to 
that  purpose  should  be  sowed  sufficiently  early  to  so  cover  the  soil 
before  their  growth  is  stopped  by  cold  weather  as  to  protect  \t  from 
erosion.  But  when  they  are  sowed  even  too  late  for  that,  their  root 
system  may  make  enough  growth  to  stop  a  large  part  of  the  waste  of 
plant  food  that  would  be  leached  out  of  a  bare  soil.  Then  it  is  a  well 
known  fact  that  of  the  three  essential  elements  in  plant  food,  nitrogen, 
phosphorus,  and  potassium,  one  or  more  of  them  is  deficient  in  most  of 
our  cultivated  soils.  Of  these,  nitrogen  is  the  most  important,  and, 
from  recent  investigations,  has  proven  to  be  the  most  elusive.  Also  it 
has  been  shown  by  experiments  in  Germany  and  also  in  this  country 
(see  New  Jersey  Bulletins,  Nos.  221,  224)  that  only  from  40%  to 
about  66%  of  the  nitrogen  applied  to  crops  is  recovered  or  taken  up 
by  the  crops.    This  makes  the  subject  still  more  interesting. 

Importance  of  Nitrogen. 

We  pay  about  five  times  as  much  per  pound  for  nitrogen,  when  pur- 
chased in  fertilizers,  as  we  do  for  either  phosphoric  acid  or  potash.  If 
then  the  crop  recovers  only  from  40%  to  65%  of  the  nitrogen  applied, 
that  taken  up  by  the  crop  becomes  very  expensive.  To  lessen  this  ex- 
pense we  need  to  procure  our  nitrogen  as  cheaply  as  possible. 

Bacteria, 

It  is  an  established  fact  that  all  legumes  have  the  power  of  securing 
free  nitrogen  from  the  air  through  the  agency  of  bacteria  peculiar  to 
the  particular  kind  of  legume  grown.  For  instance,  the  cowpea  will 
thrive  only  when  the  bacteria  peculiar  to  the  cowpea  is  present ;  the  soy 
bean  requires  the  presence  of  bacteria  adapted  to  that  plant;  crimson 
clover  will  thrive  only  when  the  bacteria  peculiar  to  that  plant  is 
present;  and  so  on  throughout  the  entire  list,  with  certain  exceptions. 
Those  now  known  are:  garden  or  English  peas,  and  the  vetches  can 
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become  inoculated  with  the  same  bacteria.  Alfalfa,  sweet  clover  and 
Burr  clover  bacteria  will  inoculate  either  plant.  There  may  be  some 
others  where  the  same  bacteria  will  inoculate  both  plants,  but  it  will  be 
safest  not  to  rely  on  that  supposition.  To  illustrate :  If  you  are  going 
to  sow  red  clover,  do  not  depend  on  bacteria  peculiar  to  crimson  clover 
for  inoculation.  Neither  expect  a  red  clover  soil  or  culture  to  inoculate 
crimson  clover.  Crimson  clover  may  grow  better  after  red  clover  than 
if  red  clover  had  not  grown  on  the  land.  So  it  might  after  any  of  the 
legumes  from  the  fact  the  soil  contains  more  nitrogen  and  is  in  better 


Fia.  1.— Rod  forms  of  bacteria  from  a  fenugreek 

nodule:  magnified  2,000  timee. 

U.  S.  Bulletin  No.  214. 


Fig.  2.— Branching  forms  of  bacteria  from  a  clover 

nodule;  magnified  2,000  times. 

U.  8.  BuUetin  No.  214. 


condition  than  it  would  have  been  if  the  legume  had  not  been  grown  on 
the  land,  and  not  because  of  the  presence  of  bacteria  in  the  soil. 
Therefore,  in  growing  any  of  the  legumes  where  they  have  not  grown 
successfully  before,  either  get  soil  from  a  field  where  the  specific  crop 
to  be  grown  has  been  successfully  grown  within  the  last  year  or  two  or 
procure  some  of  the  nitrogen  cultures  sent  out  by  reliable  manufacturers 
of  these. 

Bacteria  Cultures. 

There  have  been  within  the  last  few  years  great  advances  and  im- 
provements made  with  these  cultures.  From  Farmers'  Bulletin  No.  214, 
United  States  Department  of  Agriculture,  I  take  the  following: 

"G.  L.  Thomas,  experimenting  with  field  peas  on  his  farm  near  Auburn, 
Maine,  made  a  special  test  with  fertilized  and  unfertilized  strips,  and  stated 
that  Inoculated  seed  did  as  much  without  fertilizers  of  any  kind  as  seed  not 
inoculated  but  supplied  with  fertilizer  (phosphate)  at  the  rate  of  800  pounds 
and  a  ton  of  barn  yard  manure  per  acre.  ♦  ♦  ♦  Jeremiah  Gardner,  of 
Gaffney,  S.  C,  wrote:  *My  cow  peas  were  better  than  those  of  others  who 
used  commercial  fertilizers.  They  ripened  early  and  evenly.  I  consider  ino- 
culation a  boon  to  agriculture."  Mr.  D.  L.  Farrior,  of  Raleigh,  N.  C,  said 
that  he  applied  commercial  nitrogen  culture  to  seed  for  sowing  several  acres 
in  clover  on  his  farm  near  this  city  last  spring,  and  where  he  applied  the 
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culture  his  stand  was  perfect  and  where  he  did  not  treat  the  seed  with  the 
culture,  his  clover  was  a  failure.  I  have  known  alfalfa  seed  treated  with 
culture  and  the  growth  was  as  marked  as  if  a  heavy  application  of  stable 
manure  had  been  applied  to  the  land. 


Fio.  3.— Roots  of  garden  pea  showing  nodules. 
U.S.  Bulletin  No.  214. 

In  applying  commercial  cultures  always  follow  directions  closely, 
else  the  results  may  be  disappointing. 

Inoculation  with  SolL 

If  one  has  soil  upon  which  the  specific  crop  to  be  grown  has  been 
grown  successfully,  he  can  use  the  soil  to  inoculate  with.  A  good  plan 
is  to  wet  the  seed  and  roll  them  in  soil  and  sow  them  in  that  condition. 
If  one  has  a  wheat  drill  with  a  fertilizer  attachment  the  soil  and  seed 
can  be  put  in  that  and  evenly  distributed  on  the  land  in  that  way.  The 
soil  can  also  be  broadcast  over  the  land,  at  the  rate  of  400  or  500  pounds 
per  acre,  the  seed  sown  and  both  immediately  harrowed  in.  This  had 
best  be  done  on  a  cloudy  day  or  very  late  in  the  afternoon,  so  as  to 
prevent  the  sun  from  drying  out  and  killing  the  bacteria.  But  do  not 
mix  the  inoculated  seed  with  commercial  fertilizer. 

Our  soils  will  be  with  us  as  long  as  time  shall  last.  They  will  need 
nitrogen  as  long  as  they  are  cultivated  or  as  long  as  crops  of  any  kind 
are  taken  from  them.  The  nitrate  of  soda  beds  of  Chili  may  become 
exhausted  long  before  our  farmers  will  need  no  more  nitrogen;  the 
natural  guano  beds  may  become  unknown;  but  the  air,  four-fifths  of 
which  is  nitrogen,  will  be  with  us  as  long  as  time  shall  last.  As  nothing 
is  lost  in  nature  we  are  not  robbing  it  to  any  appreciable  extent  when 
we  take  nitrogen  from  the  air  by  the  aid  of  the  bacteria  upon  the  roots 
of  the  legumes,  because  it  soon  escapes  in  gaseous  form  and  goes  back 
into  the  air  and  is  again  ready  to  be  taken  up  and  to  be  used  by  the  grow- 
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ing  plants,  thus  performing  its  cycle  in  plant  and  animal  life.  For 
this  reason  we  need  to  study  the  various  legumes  and  increase  the  acre- 
age in  those  adapted  to  our  soils  and  conditions. 

In  addition  to  adding  nitrogen  to  the  soil,  being  deep  rooted  plants, 
they  help  to  deepen  and  to  drain  our  soils,  also  to  take  plant  food  from 
the  lower  depths,  where  shallow-plant  roots  could  not  get  it,  and  bring 
that  to  the  surface  and  leave  it  there  in  the  leaves,  stalks,  etc.,  of  the 
plant  where  it  becomes  available  for  after  crops.  They  also  add  humus 
to  the  soil,  thereby  adding  to  the  water  storage  capacity  of  our  soils. 

Humus. 

Most  of  our  soils  that  have  been  cultivated  for  any  length  of  time  are 
deficient  in  humus.  Perhaps  it  may  be  truthfully  said  that  the  greatest 
need  of  our  upland  soils  today  is  humus.  Many  of  our  farmers  fail 
to  appreciate  its  great  value.  By  humus  I  mean  decaying  vegetable 
matter  or  vegetable  mould.  It  plays  a  very  important  part  in  ciDp 
production.  It  supplies  plant  food  and  is  also  a  storehouse  of  reservoir 
for  moisture  to  dissolve  plant  food.  (See  Fig.  4.)  This  is  very  important. 
Without  moisture  no  land  is  productive.  The  most  fertile  field  can 
produce  nothing  without  moisture  to  dissolve  the  plant  food  which  it 


COMPARATIVE 

WATER  wnr.pm^  vr^vjKw^np^nrj^ 

\QO_PQ}JHi^^  of-  eooh  OF  the  -followinQ  SOILS  wOi 
SATURATED  Hgj,9thc4bHown9G«iiOiifi>'&  c^W^ER 

3AISO 
^ANDVCLAV 
^TROHG  CLAV 
CUCriVATEDOOll. 
(GARDEN  dOIL 

HUMU^ 


Fig.  4 

contains.  Humus  also  adds  to  the  availability  of  the  inert  plant  food 
in  the  soil.  Decaying  vegetable  matter  produces  acids  that  act  on  the 
locked-up  potash  and  other  forms  of  plant  food  in  the  soil  and  makes 
them  available  to  the  growing  plant.  All  soils,  even  pure  sand  and  clay, 
contain  some' plant  food,  but  it  may  be  unavailable  to  the  plant.  Humus 
aids  in  unlocking  this  plant  food  and  makes  it  available. 
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Lime. 

Most  legumes  fail  to  grow  in  acid  soils.  They  require  a  neutral  soil 
or  one  free  from  acidity.  There  are  some  exceptions  to  this  general 
statement  which  will  be  noted  under  the  several  heads  which  follow. 

It  is  often  the  case  that  an  application  of  lime  even  on  our  sandy 
soils  makes  it  possible  to  grow  certain  of  the  legumes  that  can  not  be 
made  to  grow  without  liming  the  soil. 

In  applying  lime  regard  should  be  had  for  the  kind  of  lime  to  be  ap- 
plied. Caustic  or  freshly  burned  lime  is  very  active  in  attacking  humus 
in  the  soil  and  is  quick  in  its  action  regarding  acidity,  while  unburned 
lime  is  less  active  and  larger  applications  can  be  made.  In  caustic  or 
freshly  burned  lime  it  is  safe  to  .apply  from  1,000  pounds  to  one  ton 
according  to  the  acidity  of  the  soil  per  acre.  This  should  be  slaked  with 
water  to  the  point  of  being  in  a  fine  powder,  but  not  wet  and  sticky. 

This  may  be  applied  by  putting  the  lump  lime  out  in  small  piles,  a 
peck  or  half  bushel  in  a  pile,  and  allowing  it  to  slake  before  scattering 
it,  or  it  may  first  be  slaked  and  applied  with  a  lime  distributor,  a 
manure  spreader,  or  direct  from  a  wagon.  If  the  latter,  the  team  should 
be  driven  against  the  wind  so  that  the  lime  would  be  carried  away  from 
the  men*  and  from  the  team.  The  lime  can  be  shoveled  from  the  wagon 
and  scattered  over  the  land.  If  a  lime  distributor  or  a  manure  spreader 
should  be  used,  they  should  be  regulated  so  as  to  apply  the  quantity 
wanted  per  acre. 

Fifty-six  pounds  of  well  burned  unslaked  lime  is  equivalent  in  lime 
value  to  100  pounds  of  unburned  or  carbonate  of  lime.  It  is  equivalent 
to  74  pounds  of  properly  made  hydrated  lime.  It  is  also  equivalent  to 
100  pounds  of  lime  Uiat  has  been  exposed  to  the  air  for  quite  a  while. 

Haf. 

Most  of  the  legumes  when  cut  at  the  proper  time  and  well  cured 
make  a  very  fine  quality  of  hay.  Where  the  hay  can  be  used  to  ad- 
vantage on  the  farm,  it  is  much  better  to  make  the  crop  into  hay  and 
feed  it  to  live  stock;  but  if  the  land  needs  it  more  than  the  live  stock 
does,  then  it  may  pay  bietter  to  turn  it  under  for  soil  improvement. 
Each  farmer  may  decide  this  for  himself.  However,  it  may  be  well  to 
remember  that  feeding  hay  to  live  stock  does  not  add  anything  to  its 
fertilizing  value.  Therefore  the  manure  from  a  given  quantity  of  hay 
fed  to  live  stock  and  the  manure  returned  to  the  land  will  not  contain 
as  much  plant  food  as  the  grass  would  have  furnished  if  it  had  been 
plowed  under  instead  of  having  been  made  into  hay  and  fed  to  the  live 
stock. 

Drainage. 

Drainage  is  essential  for  good  growth  and  development  of  the  legume 
families.  The  bacteria  necessary  for  the  growth  of  the  legumes  can 
not  live  and  perform  their  work  in  wet  or  poorly  drained  soils,  except 
possibly  in  the  case  of  cow  peas  and  soy  beans,  and  they  do  much  better 
in  well  drained  soils  than  they  do  in  poorly  drained  soils.  Lime  and 
fertilizers  seem  to  be  of  little  avail  in  wet  soils.     It  will  be  time  and 
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money  thrown  away  to  plant  such  soils  in  legumes,  especially  in  the 
clovers,  vetches,  alfalfa,  etc. 

In  addition  to  drainage,  the  land  should  be  well  supplied  with  humus, 
phosphoric  acid,  and  potash.  With  these  and  a  soil  free  from  acidity, 
and  inoculation  with  the  bacteria  peculiar  to  the  legume  to  be  planted, 
one  can  feel  assured  his  efforts  in  growing  these  crops  will  be  successful. 

Bed  Cloven 

The  common  Bed  Clover  (Trifolium  Pratense)  has  been  grown  in  the 
Piedmont  sections  of  North  Carolina  for  a  great  many  years.  No  man 
knows  when  it  was  first  introduced  into  the  State.  It  may  have  come 
to  us  from  Europe  with  the  early  settlers.  It  has  probably  spread  from 
Europe  and  Asia  to  all  parts  of  the  world  where  it  is  possible  to  grow 
it.  Its  worth  as  a  forage  plant  and  as  a  soil  improver  has  been  known 
for  ages.  Fig.  6  gives  a  good  idea  of  a  thrifty  young  plant.  Red 
Clover  is  considered  a  perennial,  though  it  often  does  not  last  over  two 
years  before  it  has  to  be  reseeded.  Usually  if  the  second  crop  is  plowed 
under  it  will  reseed  itself,  though  there  have  been  instances  when  the 
second  crop  did  not  contain  the  necessary  seed  and  seed  had  to  be  sowed 
to  keep  up  the  crop.  Where  it  grows  successfully  it  is  considered  the 
principal  legume  crop  both  for  hay  and  for  soil  improvement.  It  wants 
a  deep,  fertile,  well  drained  soil  and  free  from  acidity.  It  does  not  do 
well  on  poorly  drained  land. 

Bed  CloTer  Seed. 

Good  seed,  free  from  dodder  and  other  objectionable  seeds  are  neces- 
sary for  a  good  stand  of  clover.  The  seed  should  be  plump  and  of  a 
bright  color,  indicating  seed  of  strong  vitality.  If  clover  is  grown  in 
the  neighborhood  in  sufficient  quantity  to  save  seed,  it  will  be  better  to 
get  seed  from  that  source  than  from  some  unknown  source.  You  can 
inspect  the  home  grown  crop  and  see  if  it  is  free  from  dooder,  but  you 
can  know  nothing  about  the  conditions  surrounding  seed  bought  from  a 
distance.  But  in  buying  seed  always  buy  the  best  obtainable  and 
guaranteed  to  comply  with  the  seed  law  of  the  State.  When  received 
draw  a  sample  and  mail  them  to  the  State  Department  of  Agriculture 
for  examination.  If  they  show  objectionable  seed  in  any  appreciable 
quantity,  return  them  to  the  party  from  whom  you  purchased  them. 
It  is  the  height  of  folly  to  buy  cheap  worthless  clover  seed.  Cheap 
seed  frequently  contain  a  very  large  per  cent  of  objectionable  seeds, 
such  as  Wild  Mustard,  Dodder,  Buckhorn,  Plantain,  Ragweed,  Wild 
Chicory,  Wild  Carrot,  Larabsquarter,  Dock,  and  other  objectionable 
seeds. 

Time  of  Sowing?  CloTer. 

Red  Clover  is  usually  sown  in  the  early  spring  on  wheat,  at  the 
rate  of  12  pounds  per  acre  and  sometimes  harrowed  in  with  a  tooth 
or  peg  harrow.  This  harrowing  is  usually  helpful  to  the  wheat  and 
also  covers  the  clover  seed.  The  best  clover  growers  of  the  locality 
will  know  the  proper  time  for  putting  in  the  seed.  It  can  also  be  sowed 
in  the  fall,  say  in  September,  or  early  enough  to  get  sufficient  growth 
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to  prevent  winter  killing.  By  sowing  in  the  fall,  and  especially  if  sown 
alone^  a  crop  can  be  cut  the  next  summer,  whereas  if  sown  in  me  spring 
it  will  be  the  following  year  before  it  can  be  cut  for  hay. 


Fio.  6. — Stems  of  red  clover  in  different  stages  of  bloom. 
U.  8.  BuUetin  No.  465. 

Fertillier  for  CloTer. 

If  the  land  is  not  fertile  it  will  be  well  to  make  an  application  of 
Bone  and  Potash,  analyzing  about  12-5  at  the  rate  of  300  to  500  pounds 
per  acre.  This  should  be  applied  at  the  time  of  sowing  the  clover  seed, 
but  never  mix  the  seed  with  the  fertilizer  and  sow  them  in  that  way, 
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and  more  especially  if  the  seed  have  been  inoculated  with  culture.  The 
least  bit  of  fertilizer  may  kill  the  bacteria  upon  the  seed.  In  fact,  I 
doubt  the  advisability  of  mixing  clover  seed  with  fertilizers  even  if 


Fio.  6.— Young  red  clover'plant  showing  tubercles  on  roots. 
U.  S.  BuUetin  No.  455. 

they  have  not  been  treated  with  the  nitrogen  culture.  The  strong  fer- 
tilizer coming  in  contract  with  the  very  tender  clover  roots  or  the  germ 
may  so  affect  the  plant  that  it  will  be  destroyed  or  if  it  shall  come  up 
at  all  it  may  be  a  weakling  that  will  never  amount  to  anything. 

If  it  is  not  known  that  the  land  will  grow  clover  well,  it  may  be  well 
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to  give  it  an  application  of  lime  or  ashes  before  sowing  the  seed.  The 
lime  or  ashes  should  be  harrowed  into  the  soil  well  before  sowing  the 
seed.  A  top  dressing  of  stable  manure  during  the  winter  will  be  very 
helpful  to  the  clover.  This  should  be  applied  very  evenly  and  without 
clods  or  lumps  to  smother  the  clover  plants.  A  manure  spreader  is  very 
desirable  for  this  purpose.  For  the  e£Fects  of  such  top  dressing  see 
Fig.  7. 


FlQ.  7. — Red  dover  field,  showing  the  effect  of  toi>-dre88mg  with  manure.  The  area  in  the  immediate 
foreground  received  no  manure;  the  area  immediately  behind  received  a  light  application,  resulting 
in  a  very  vigorous  stand  of  clover. 

U.  8.  Bulletin  No.  455. 

Sowing  Seed. 

Whenever  possible  the  seed  should  be  sowed  when  there  is  sufl&cient 
moisture  in  the  soil  to  cause  germination.  The  seed  may  be  covered 
from  one  to  one  and  a  half  inches.  If  dry  weather  is  anticipated,  it  will 
be  advisable  to  give  them  the  deeper  covering. 

If  Red  Clover  has  not  grown  on  the  land  for  several  years,  it  will  be 
well  to  inoculate  the  seed  as  advised  under  the  head  "Inoculation." 
Absence  of  bacteria  in  the  soil  has  been  the  cause  of  many  failures  in 
growing  clover. 

Where  clover  is  sown  with  wheat  in  the  spring,  it  will  be  well  to 
run  a  mower  over  it  if  weeds  become  troublesome  after  the  wheat  has 
been  cut;  but  the  cutter  bar  of  the  mower  should  be  raised  so  as  to 
cut  the  weeds  and  not  materially  interfere  with  the  clover.  A  slight 
clipping  of  the  tops  of  the  clover  will  do  no  injury,  but  to  cut  it  low 
might  destroy  the  stand. 

Clover  Hay. 

The  usual  time  of  cutting  red  clover  for  hay  is  just  after  it  is  past 
full  bloom,  or  the  heads  just  beginning  to  turn  brown.  When  cut  be- 
fore it  is  in  full  bloom  it  is  quite  sappy  and  harder  to  cure,  though  the 
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hay  may  be  of  better  quality  for  milk  cattle  than  that  which  is  cut 
later. 

In  saving  clover  hay  due  regard  should  be  had  for  saving  all  the 
leaves.  The  leaves  are  the  richest  part  of  the  plant  and  every  e£Fort 
possible  should  be  made  to  save  them. 

Begin  cutting  after  the  dew  is  ofif  and  cut  until  two  o'clock  p.m. 
Then  begin  to  rake  into  windrows  and  finish  before  the  cut  clover 
begins  to  get  damp  from  the  dew  in  the  afternoon.  The  next  day,  after 
dew  is  off,  put  into  cocks  and  let  it  remain  there  for  a  day  or  two  until 
dry  enough  to  put  in  a  stack  or  in  the  bam. 

It  should  dry  in  the  shade  as  much  as  possible. 

When  red  clover  is  sown  for  purely  hay  purposes,  it  is  well  to  sow 
it  with  a  mixture  of  grasses,  such  as  will  be  ready  to  cut  at  the  same 
time  the  clover  should  be  cut.  For  this  purpose  Orchard  Grass,  Red 
Top,  or  Herds  Grass,  Tall  meadow  oat  grass  and  Alsike  clover.  Timothy 
comes  into  bloom  too  late  for  red  clover  and  should  be  avoided  as  a 
mixture  for  that  plant. 

Mammoth  Cloven 

Mammoth  Clover  is  also  known  as  Sapling  Clover  and  Peavine  Clover. 
It  seems  to  be  a  large  variety  of  the  common  red  clover  and  the  treat- 
ment in  all  respects  is  the  same  as  for  red  clover,  except  that  it  ripens 
later  and  Timothy  fits  in  with  it  for  hay.  Mammoth  clover  on  ac- 
count of  its  lateness  does  not  have  as  large  second  crop  as  red  clover  has. 
Therefore  the  second,  or  aftermath  as  some  call  it,  does  not  usually 
mature  seed  in  Mammoth  clover.  Consequently  it  has  to  be  reseeded 
unless  the  first  crop  is  allowed  to  stand  and  make  seed. 

On  thin  land  Mammoth  clover  seems  to  do  better  than  the  common 
red  clover,  but  on  rich  lands  it  often  grows  too  coarse  to  make  the  best 
quality  hay. 

Dodder  in  Clover. 

One  of  the  greatest  enemies  to  clover  is  dodder  or  love  vine  as  it  is 
often  locally  known.  It  is  a  pest  that  should  be  strictly  avoided.  If  in 
testing  the  clover  seed  dodder  is  found,  refuse  to  sow  them.  But  if 
after  every  care  is  taken  some  shall  appear,  eradicate  it  at  once  by 
cutting  the  stalks  of  clover  close  to  the  ground  and  take  out  every 
piece  that  has  dodder  on  it  and  bum  it.  If  the  field  is  badly  infested, 
plow  it  under  and  plant  the  field  to  some  crop  requiring  cultivation  for 
two  or  three  years  so  as  to  get  rid  of  the  dodder. 

White  Clover. 

White  clover  is  well  known  by  our  farmers,  therefore  no  minute  de- 
scription is  necessary  for  that  plant  in  this  Bulletin. 

It  makes  a  fine  pasture  and  is  also  a  good  honey  plant.  It  can  well 
go  into  a  mixture  for  a  permanent  pasture. 

Alsike  Clover. 

Alsike  clover,  as  it  becomes  better  known,  gains  in  popularity.  By 
some  it  is  supposed  to  be  a  cross  between  red  clover  and  white  clover, 
but  best  authorities  seem  to  regard  it  as  a  distinct  clover,  (Trifolium 
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Fio.  8.— Field  dodder  on  stems  of  red  clover.     At  the  right  the  dodder  is  shown  in  flower;  at  the  left. 

In  the  mature  or  seed-producing  stage. 
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Fig.  9.— a  siogle  plant  of  crimson  olover. 
U.  S.  Bulletin  No.  560. 
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hybridum).  Be  that  as  it  may,  it  requires  about  the  same  treatment 
as  red  clover.  It  makes  good  hay,  good  pasturage  and  is  a  good  honey 
plant,  especially  for  Italian  bees.  It  will  thrive  on  land  too  wet  for  red 
clover. 

Crimson  Cloven 

With  the  possible  exception  of  Japan  clover,  there  is  no  clover  that 
will  succeed  on  a  wider  territory  in  North  Carolina  than  crimson  clover 
will.  It  is  also  known  as  Annual  Clover,  German  Clover,  Scarlet  Clover, 
and  possibly  some  other  names.  Interest  is  increasing  in  this  crop  in 
every  section  of  the  State.  The  indications  are  that  there  will  be 
several  thousand  more  acres  in  crimson  clover  in  this  State  this  year 
than  was  ever  grown  before.  It  can  be  used  (1)  as  a  soil  improver; 
(2)  as  a  hay  crop;  (3)  as  a  winter  cover  crop;  (4)  for  early  spring 
grazing.  It  is  an  annual,  making  its  growth  in  late  fall,  winter  and 
early  spring.  It  will  mature  and  come  ofF  in  time  to  grow  a  crop  of 
corn  east  of  the  mountains ;  while  west  of  the  mounatins  it  will  grow  to 


FiQ.  10.— Crimson  clover  in  an  old  cornfield.  The  clover  was  seeded  in  the  com  at  the  last  cultiva" 
tion.  A  fodder  stack  is  to  be  observed  in  the  middle  foreground.  The  comstalks  have  been^re- 
moved  to  avoid  difiSculty  in  mowing  the  clover. 

U.  S.  Bulletin  No.  650. 

sufficient  size  to  be  plowed  under  in  time  to  plant  a  crop  of  corn.  In 
the  cotton  section  it  will  make  growth  enough  before  time  to  break  land 
for  cotton  to  justify  growing  it.  It  will  grow  in  soils  of  proper  con- 
ditions from  white  sand  to  heavy  clay,  though  it  will  do  best  on  a 
fertile  soil,  well  drained  and  limed.  The  writer  has  seen  crimson  clover 
grow  on  almost  pure  sand  where  lime  had  been  applied  and  there  was 
some  humus  in  the  soil.  Drainage,  lime  and  inoculation  will  make  it 
grow  in  almost  any  part  of  the  State.  While  it  grows  best  on  fertile 
soils,  fanners  will  realize  most  benefit  from  it  on  thinner  soils  as  the 
bacteria  are  more  active  in  a  thin  soil  than  in  a  very  fertile  soil.    Ino- 
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culation  is  one  of  the  essentials  in  growing  crimson  clover.  Soil  from  a 
clover  field  usually  gives  better  results  than  the  cultures,  though  the 
latter  if  used  according  to  directions  and  the  seed  sown  immediately 
after  being  treated,  and  on  a  cloudy  day  or  very  late  in  the  afternoon 
usually  gives  good  results. 

Crimson  Clover  Hay. 

If  the  crop     is  intended  for  hay  it  should  be  cut  just  as  it  gets  in 
full  bloom.    Do  not  wait  for  the  bloom  to  commence  to  dry  up  as  there 


Fio.  11.— Crimson  clover  and  wheat  in  mixture.  In  the  foreKround 
the  crop  has  been  cut  and  fed  green  to  stock.  The  remainder  was 
out  the  next  day  for  hay.  The  grain  prevents  the  crimson  clover 
from  lodging. 

U.  8.  Bulletin  No.  550. 

will  be  danger  in  feeding  the  hay  to  horses  if  cut  at  that  stage.  The 
seeds  form  in  a  rough  shuck  or  covering  and  when  these  are  dry  will 
form  into  balls  in  the  horse's  stomach  or  intestines  and  may  cause  death. 
Cut  at  the  proper  time  it  makes  a  fine  and  nutritious  hay. 
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Time  of  Seeding. 

Crimson  clover  can  be  sown  in  growing  crops  or  on  land  especially 
prepared  for  the  crop.  In  the  latter  event  the  land  should  be  plowed 
sufficiently  long  before  time  to  sow  the  clover  to  allow  it  to  receive 
two  or  three  rains  so  as  to  settle  it.  When  sown  in  com  it  should  be 
sowed  at  the  last  working  of  the  com  in  the  mountainous  part  of  the 
State,  while  in  the  eastern  part  or  cotton  belt  it  will  be  better  to  not  sov 
it  until  September.  In  sowing  in  standing  cotton  it  is  best  to  sow  it 
immediately  after  the  pickers  and  then  cultivate  in  with  a  five  tooth 
cultivator  or  some  kind  of  a  harrow.  The  seed  should  be  covered  from 
a  half  inch  to  an  inch  deep.  Some  claim  to  have  had  good  success  ic 
sowing  the  seed  in  cotton  and  not  covering  with  a  harrow  or  other 
implement.  This  I  consider  hazardous  unless  a  spell  of  wet  weather 
follows.  The  writer  has  tried  the  plan  and  never  secured  a  stand  witl 
that  practice.  It  is  also  much  better  to  sow  the  seed  when  there  is  b 
season  in  the  land.  To  sow  them  in  dry  hot  soil  unless  rain  follow? 
soon  often  proves  disastrous.  The  crop  is  too  valuable  to  slight  »nc 
fail  to  get  a  stand. 

Sowing  Seed. 

When  crimson  clover  is  sown  alone  apply  15  to  20  pounds  of  cleaL 
seed  per  acre,  or  three  times  as  many  by  weight  when  they  are  sowec 
in  the  shuck  or  in  the  rough.  If  to  be  sown  with  wheat,  rye  or  oats, 
sow  ten  pounds  of  crimson  clover  and  one  bushel  of  wheat  per  acre  ot 
the  same  when  sown  with  rye  or  oats.  I  have  seen  fine  results  when 
turnip  seed  and  crimson  clover  were  sown  together.  In  that  event  the 
turnips  should  not  be  sowed  as  thickly  as  if  no  clover  was  sown  witl 
them.  The  turnips  are  taken  out  for  use  in  the  winter  and  earh 
spring  and  the  clover  then  takes  possession  of  the  land. 

As  a  soil  improver  crimson  clover  stands  very  high.  I  have  knowi 
the  yield  of  corn  doubled  in  one  season  when  a  good  crop  of  crimsoL 
clover  was  plowed  under.  ^  Know  a  field  that  has  in  three  years  gainec 
from  15  bushels  per  acre  to  40  bushels.  Only  crimson  clover  and  It 
per  cent  acid  phosphate  was  used  on  the  field. 

Mr.  C.  L.  Goodrich  of  the  U.  S.  Department  of  Agriculture  says :  "1 
have  a  small  farm  up  in  Maryland.  When  bought  in  1904  it  had  od  ii 
a  crop  of  com  which  produced  8  bushels  per  acre.  In  1908  I  took  from 
it  an  average  of  60  bushels  per  acre.  At  the  start  I  tried  to  sow  crimsoL 
clover,  but  the  land  was  too  poor,  so  I  worked  awhile  with  cow  peas 
bought  some  stable  manure  and  put  it  under  cantaloupes,  following  them 
with  Irish  potatoes,  using  commercial  fertilizers.  I  then  succeeded 
in  getting  a  stand  of  crimson  clover,  which  was  plowed  under  for  corn. 
The  first  crop  of  com  after  this  cover  gave  60  bushels  per  acre  without 
any  fertilizer.  This  was  repeated  again  next  year,  a  second  crop  of 
crimson  clover  having  been  turned  under.  Then  we  had  some  very  drv 
summers,  and  I  could  not  get  a  catch  of  crimson  clover,  and  had  to 
rely  on  commercial  fertilizer,  with  the  result  that  crop  yields  ran  down. 
Last  year  I  got  a  good  stand  of  crimson  clover,  which  was  turned  under 
this  spring  for  com,  and  my  crop  bids  fair  to  be  as  high  as  80  bushels 
on  some  parts,  with  an  average  of  not  less  than   60.     T  beliove  that 

Digitized  by  VjOOQIC 


22 


The  Bulletin. 


where  crimson  clover  will  grow,  it  is  the  best  manure  to  put  under  the 
com  crop." 

I  regard  crimson  clover  a  very  fine  crop  to  turn  under  for  cotton, 


Fia.  12. — A  crimson-clover  failure  on  ground  too  poor  in  humuB. 
U.  S.  BuUetin  No.  560. 

though  it  must  be  turned  under  much  earlier  for  cotton  than  is  neces- 
sary for  corn.  For  cotton  it  should  be  turned  under  at  least  two  weeks 
before  the  cotton  is  to  be  planted,  and  possibly  three  weeks  might  be 
better.  If  the  clover  is  only  6  inches  high  when  turned  under  it  will  do 
a  great  deal  of  good. 
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Bar  or  Spotted  Clorer. 

Bur   clover    (Medicago   maculata)    is   another   of   the  legumes   that 
should  receive  more  attention  at  the  hands  of  our  farmers  than  it  is 


Fio.  13. — ^Bur  clover  stem,  showing  leaf,  bur  and  fljwer  development. 

now  receiving.  Especially  is  this  true  of  the  eastern  and  sandy  soils 
of  the  State  where  it  seems  to  do  better  than  on  heavier  soils  in  more 
elevated   districts.     Bur  clover  is  an  annual,  but  where  permitted  to 
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mature  seed  readily  reseeds  itself.  In  fact^  there  is  a  field  of  bur  clover 
at  the  Edgecombe  Test  Farm  which  has  reseeded  itself  for  the  past  ten 
years. 

Bur  clover's  chief  value  is  as  a  soil  improver,  though  it  can  be  made 
into  hay,  but  the  quality  does  not  compare  with  hay  made  from  the 
other  clovers. 

From  the  July,  1904,  Bulletik,  issued  by  the  North  Carolina  State 
Board  of  Agriculture,  I  find  the  following  concerning  this  plant: 

"Bur  clover  (Medicago  maculata,  Sibth).  Annual,  much  branched,  15 
CO  60  branches  at  the  base,  ascending  and  spreading,  smooth ;  stems  15  to 
30  inches  long.  Leaves  petioled,  three-parted ;  leaflets  broad  at  the  apex, 
pointed  at  the  base,  emarginate,  cuneate,  wavy  margin,  3-8  by  1-2  inch ; 
stiples,  small,  dentate.  Flowers  yellow,  1-8  inch  long,  in  small  heads  of 
two  to  four.  Pods  1-4  by  3-4  inch,  spirally  twisted  in  two  to  four  coils ; 
coils  flat,  veined,  each  provided  with  two  rows  of  reflex  prickles.  Seeds 
three  to  five  to  the  pod,  1-8  to  3-16  inch  long,  strongly  kidney-shaped, 
deep  yellow  in  color.  Nitrogen  tubercles  forked,  rather  flattened,  1-8  to 
1-2  inch  in  diameter.  Native  of  Europe  and  Asia,  supposed  to  have  been 
introduced  into  America  in  ship  ballast. 

"The  two  illustrations  (Nos.  13  and  14),  and  the  printed  matter  give 
a  fair  idea  of  the  growth  and  habits  of  bur  clover.  When  the  stand 
is  thin  single  plants  occupy  considerable  space,  varing  from  2  1/2  to 
more  than  4  feet  square.  On  plants  of  ordinary  size  we  have  found  40 
or  more  stems,  with  60  or  more  burs,  each  bur  bearing  3  to  7  seed, 
usually  5.  On  this  basis  a  single  plant  would  have  2,400  burs  and  12,000 
4eed. 

Inocnlatloii  of  Soil  for  Bnr  Clover. 

"To  grow  bur  clover  successfully  on  a  soil  that  has  never  grown  this 
legume,  it  is  generally  unnecessary  to  resort  to  artificial  inoculation, 
as  the  burs  containing  the  seed  after  maturity  fall  to  the  ground  and 
have  to  be  swept  up,  hence  enough  germs  will  be  contained  in  the  soil 
that  clings  to  the  burs  to  insure  tolerably  complete  inoculation  when 
they  are  sown.  On  an  uninfected  piece  of  land,  certainly  the  inocula- 
tion will  be  completed  by  the  beginning  of  the  second  year. 

Bnr  Clover  for  Soil  ImproTement. 

**As  shown  in  Table  1,  bur  clover,  as  an  average  of  two  years'  experi- 
ments— 1903  and  1904— has  produced  on  the  fine  sandy  loam  soil  of 
the  Edgecombe  Test  Farm  2.91  tons  of  hay  per  acre,  tjbe  fertilizing 
constituents  of  which,  at  the  prices  assigned  them  in  mixed  fertilizers 
this  year,  are  worth  $36.24  per  acre.  Of  this  amount  $28.27,  or  78  per 
cent,  is  due  to  the  nitrogen  it  contains,  which  was  gathered  principally, 
as  with  vetch,  from  the  air  through  the  instrumentality  of  bacteria  in- 
habiting the  nodules  on  the  roots  of  the  plants.  With  this  legume  87.2 
per  cent  of  the  total  nitrogen  and  89.5  per  cent  of  the  total  fertilizing 
constitutents  are  contained  in  the  stems,  leaves,  leaf-stalks,  burs,  seeds, 
etc.  This  leaves  in  the  soil,  after  removing  the  tops,  12.8  per  cent  of 
the  total  nitrogen  and  10.6  per  cent  of  the  total  fertilizing  constituents 
of  the  entire  crop  as  roots  and  stubble. 
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Fia.  14.— Bur  clover  plant.  Edgecombe  Test  Farm.  May  12,  1903. 
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"In  Fig.  15  is  shown  cotton  following  a  crop  of  volunteer  bur  clover 
and  fertilized  with  28  pounds,  of  phosphoric  acid  (200  pounds  14  per 
cent  acid  phosphate)  and  10  pounds  of  potash  (80  pounds  kainit)  per 
acre  in  the  form  of  acid  phosphate  and  kainit,  while  Fig.  16  shows 
cotton  following  cotton  and  fertilized  with  200  pounds  of  acid  phos- 
phate,  80  pounds  of  kainit  and  120  pounds  of  cotton-seed  meal.  In 
other  words,  Fig.  16  shows  cotton  to  which  the  nitrogen  was  supplied  by 
a  previous  crop  of  bur  clover,  and  Fig.  16  cotton  to  which  a  complete 
fertilizer  had  been  added.  The  plat  on  which  bur  clover  supplied  the 
nitrogen  yielded  1,620  pounds  of  seed  cotton  per  acre,  which  was  exactly 
400  pounds  in  excess  of  the  plat  receiving  an  application  of  a  complete 
fertilizer.  This  400  pounds  of  seed  cotton  sold  for  $18,  and  deducting 
from  this  $2  for  picking  and  excess  hauling,  we  have  a  gain  of  $16  per 
acre  in  favor  of  the  bur  clover  plat.  It  must  also  be  remembered  that 
this  gain  was  made  with  a  commercial  fertilizer  containing  no  nitroge- 
nous material  and  costing  46  per  cent  less  than  that  applied  to  the  plat 
(Fig.  16)  receiving  a  normal  application  of  fertilizer.  The  more 
luxurious  growth  of  the  cotton  following  bur  clover  is  readily  seen  by 
comparing  the  growth  in  Fig  16  with  that  in  Fig.  16.  On  the  bur 
clover  plat  the  cotton  averaged  from  3  1/2  to  4  1/2  feet  high,  while  in 
the  plat  receiving  a  normal  fertilizer  application  the  average  height  was 
only  from  2  to  3  1/2  feet. 

"Fig.  17  shows  a  very  productive  growth  of  com  after  a  crop  of  bur 
clover  in  1903.  Almost  every  stalk  bore  two  or  more  well  developed 
ears  per  stalk.  The  com  was  planted  after  a  crop  of  bur  clover  seed 
had  been  harvested.  The  seed  left  on  the  ground  reseeded  the  land, 
which  produced  a  good  volunteer  growth  of  clover  in  1904. 

"We  can  more  fully  appreciate  the  value  of  this  plant  as  a  soil  im- 
prover when  we  see  from  Table  1,  as  an  average  of  two  crops  on  the 
Edgecombe  farm,  that  the  entire  plants  on  one  acre  contained  162.1 
pounds  of  nitrogen.  It  would  require  2,466  pounds  of  cotton-seed  meal, 
containing  8  per  cent  ammonia,  to  furnish  this  quantity  of  nitrogen, 
which  was  obtained  largely  from  the  air  by  the  clover. 

Bnr  CIoTer  for  Pastarage. 

'T!n  addition  to  its  value  as  a  soil  improver,  bur  clover  is  an  excellent 
grazing  crop.  When  sown  in  com  or  cotton  at  the  last  cultivation  in 
July  or  August,  it  comes  up  in  time  to  give  some  grazing  in  the  fall. 
As  soon  as  spring  opens  the  clover  puts  out  rapidly,  sooner  than  most 
other  plants,  and  gives  good  grazing  from  the  first  of  March,  often  in 
February,  and  up  to  the  first  of  April,  when  it  is  well  to  remove  stock 
and  give  an  opportunity  to  produce  seed  and  tops  for  soil  improvement. 
Calves,  sheep  and  hogs  grazed  our  crop  on  the  Edgecombe  Test  Farm 
until  the  first  of  April  this  year.  By  the  20th  of  May  it  had  reached 
a  height  of  2  1/2  feet,  producing  air-dried  hay  at  the  rate  of  over  3  1/2 
tons  per  acre.  The  average  yield  for  two  years  has  been  2.9  tons  per 
acre.  This  shows  how  rapidly  it  makes  its  growth.  Stock  do  not  like 
it  well  at  first,  but  as  there  is  but  little  green  material  to  be  had  in  the 
winter  and  spring,  they  soon  become  accustomed  to  it  and  graze  it 
readily.    It  is  a  specially  good  grazing  crop  for  hogs,  sheep  and  cattle. 
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Where  it  is  only  desired  to  have  enough  seed  produced  to  reseed  the 
clover,  it  may  be  grazed  until  the  middle  of  May  or  even  later.  In  fact, 
its  running  habit  makes  it  almost  impossible  to  graze  it  so  closely  as  to 
prevent  its  producing  enough  seed  to  reseed  itself. 

"It  grows  well  on  Bermuda  sod  and  in  connection  with  it  it  will  give 
almost  continuous  pasturage,  as  the  Bermuda  comes  up  early  in  May, 
about  the  time  the  clover  is  giving  out,  and  continues  until  frost,  when 
the  clover  is  beginning  to  furnish  grazing.  To  start  the  clover  on 
Bermuda  sod  broadcast  the  seed  and  scarify  the  sod,  so  as  to  cover  them 
lightly. 

"Because  of  the  ease  with  which  bur  clover  reseeds  itself,  its  value 
as  a  soil  improver  and  grazing  crop,  and  the  readiness  with  which  it 
fits  into  rotation  with  cotton  and  com,  makes  it  a  most  valuable  crop 
for  growth  in  connection  with  cotton  and  com  farming.  Both  cotton 
and  com  may  follow  bur  clover  without  the  trouble  or  expense  of  re- 
seeding  the  clover. 

Soil. 

"Our  experiments  with  bur  clover  have  been  mainly  on  the  sandy  soils 
of  the  eastern  part  of  the  State,  where  for  the  past  two  years  it  has 
made  a  most  excellent  growth,  reseeding  itself  after  the  first  sowing.  It 
does  best  on  the  heavier  types  of  sandy  soil  which  are  underlaid  by 
clay  subsoil,  and  which  are  generally  moist,  but  it  grows  well  on  the 
lighter  types  of  sandy  soil,  and  will,  we  think,  after  the  first  year,  make 
a  satisfactory  growth  on  most  eastern  soils  where  the  drainage  is  fairly 
good.  A  small  area  has  been  grown  one  year  on  the  clay  land  in  the 
Piedmont  section  of  the  State  with  fairly  good  results,  and  it  seems 
likely  that  it  will  succeed  in  that  portion  also.  In  the  States  to  the 
south  of  us,  it  grows  well  on  moderately  stiff  prairie  land,  which  would 
indicate  that  it  will  likely  succeed  on  most  of  the  soils  of  this  State, 
where  the  climatic  conditions  are  favorable. 

"We  are  making  experiments  with  it  in  different, sections  of  the  State, 
with  a  view  of  obtaining  information  on  this  point. 

Preparation  of  Soil  and  Seeding. 

Where  this  clover  is  to  be  sown  by  itself  the  land  may  be  prepared 
as  for  grain  or  grass  crops.  Our  experience  has  been  mainly  broad- 
casting the  seed  in  com  and  cotton  and  covering  them  at  the  last  culti- 
vation of  these  crops,  the  latter  part  of  July  or  early  in  August.  This 
is  done  by  the  use  of  cultivators,  which  only  cover  the  seed  one  to  two 
inches  deep.  This  method  would  likely  not  work  so  well  where  ridge 
culture  is  followed  and  the  turning  plow  is  used  for  'Qaying  by*'  the 
crop,  as  the  seed  would  likely  be  covered  too  deeply  by  this  method. 
The  seed  may  be  sown  as  late  as  the  middle  of  September,  but  seeding 
should  not  be  delayed  beyond  this,  as  it  requires  considerable  time  for 
the  burs  containing  the  seed  to  become  sufficiently  moist  for  the  seed  to 
germinate.  When  planted  this  late  seed  may  be  broadcasted  in  cotton, 
corn  or  other  crops,  and  then  worked  in  lightly  with  harrow  or  culti- 
vator, using  a  short  single-tree  to  prevent  injury  to  crops  in  narrow 
rows.     Two  bushels  of  seed  will  give  a  fair  stand  the  first  year  (four 
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bushels  will  give  better  results),  after  which  it  will  not  be  necessary  to 
reseed  if  the  crop  is  given  proper  treatment  and  an  opportunity  to 
mature  seed,  as  referred  to  under  "Reseeding*'. 

Beseeding. 

"  When  Orown  in  Rotation  with  Com. — Bur  clover  will  mature  enough 
seed  by  about  the  20th  of  May  to  thoroughly  reseed  the  field  for  an- 
other year.  As  soon  as  sufficient  seed  have  matured  for  reseeding  and 
the  season  will  permit,  the  land  on  which  the  clover  is  growing  should 
be  broken  thoroughly  with  a  two-horse  plow  and  then  run  over  with  a 
cutaway  harrow.  The  corn  rows  should  be  run  from  four  to  five  feel 
apart  and  a  fertilizer  application  of  a  mixture  of  200  pounds  of  acid 
phosphate,  100  pounds  of  kainit  applied  in  the  drill  when  the  com 
is  planted.  By  this  method  it  will  be  possible  to  get  the  com  in  the 
ground  early  in  June,  which  has  been  found  the  best  time  on  the  fine 
sandy  loam  soil  of  the  Edgecombe  Test  Farm,  especially  when  fertilizers 
are  to  be  used.  The  corn  should  be  reduced  to  a  stand  of  18  or  20 
inches  on  medium  land.  As  it  will  require  few  cultivations,  the  entire 
cost  of  the  com  crop  for  fertilizer  and  labor,  up  to  time  of  harvesting, 
should  not  exceed  $4.50  per  acre,  and  a  crop  of  from  20  to  60  bushels  of 
shelled  corn  per  acre  should  be  expected  on  fairly  good  land  with  an 
average  good  season.    Fig.  11  shows  corn  which  was  treated  in  this  way. 

Excellent  results  have  also  been  obtained  by  running  off  the  corn 
rows  in  the  bur  clover  field  during  March,  April  or  early  May,  and 
applying  the  fertilizer  in  this  furrow.  Then  two  furrows  are  thrown  on 
the  fertilizer  with  turning  plow  and  after  allowing  to  stand  awhile  the 
com  is  planted  in  the  usual  way.  This  will  leave  between  the  com 
rows  a  middle  some  two  feet  wide  of  growing  clover.  Now,  without 
disturbing  this  middle,  the  corn  is  cultivated  one  or  more  times  with  a 
suitable  plow  or  cultivator  before  the  seed  of  the  bur  clover  have  ma- 
tured. As  soon  as  the  seed  are  ripe  the  middle  is  broken  out  by  means  of 
a  one-horse  turning  plow,  followed  shortly  by  cultivation  with  a  Plant 
Jr.  cultivator,  which  should  level  down  and  pulverize  pretty  thoroughly 
the  land  between  the  rows.  This  will  ordinarily  conclude  the  cultivation 
for  com.  Bur  clover  when  treated  as  indicated  above  will  mature 
enough  seed  to  be  assured  of  a  good  stand  the  following  fall  and  spring. 

Bur  CloTcr  as  a  Cover  Crop  and  Soil  Protector. 

*Trom  what  has  preceded  it  will  be  readily  seen  that  bur  clover  has 
special  advantages  as  a  cover  crop  for  orchards  and  other  places  where 
protection  is  needed  in  fall,  winter  and  early  spring.  It  is  during  these 
parts  of  the  year  that  our  lands  are  most  exposed  to  washing  from  the 
surface  and  the  loss  of  plant-food  from  leaching.  The  clover  will  pre- 
vent this  to  a  large  extent,  at  least,  by  appropriating  the  plant-food 
as  it  becomes  available  and  then  after  the  clover  dies  down  in  the  spring 
will  leave  the  plant- food  it  took  from  the  soil  and  collected  from  the 
air  in  the  land  for  the  use  of  succeeding  crops.  After  it  has  matured 
seed,  other  crops  may  follow;  orchards  may  be  cultivated  and  later 
planted  in  peas,  in  case  it  is  desired.  This  procedure  will  enrich  the 
land  very  rapidly  and  at  small  cost.    Liberal  applications  of  acid  phos- 
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phate  and  potash  salts  should  be  used  in  connection  with  soil  improve- 
ment with  bur  clover  and  cow  peas.  It  is  not  intended  to  suggest  that 
bur  clover  will  take  the  place  of  cowpeas,  but  rather  to  supplement  the 
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Fia.  20. — Sweet-clover  plant  near  the  end  of  the  second  season's  growth. 
U.  S.  BuUetin  No.  485.  •> 

work  of  the  latter,  the  growing  season  of  which  begins  about  the  time 
the  clover  has  finished  its  mission.  They  fit  into  each  other  therefore 
nicely,  and  can  be  grown  to  the  greatest  advantage  in  connection  with 
general  and  many  kinds  of  special  farming  in  this  State." 
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Sweet  CloTer. 

Sweet  clover  (Melilotus  alba)  is  another  plant  that  will  soon  be 
knocking  at  the  doors  of  the  North  Carolina  farmers  for  recognition. 
It  is  classed  among  the  best  soil  improvers  and  also  as  a  large  yielder 
of  hay,  which  if  cut  at  the  proper  time  makes  hay  of  higher  feeding 
value  than  red  clover,  though  it  is  not  liked  as  well  by  stock  until  they 
become  accustomed  to  eating  it.  It  grows  best  in  limestone  soils,  but 
will  thrive  in  almost  any  soil  that  is  well  drained  and  not  too  acid.    It 


Fio.  21.— Roota  of  melilotus  (sweet  clover)  showing  noduka. 
U.  8.  BuUetln  No.  486. 


will  make  a  good  growth  in  soils  too  poor  for  either  alfalfa  or  red 
clover. 

This  plant  is  a  native  of  Asia  and  came  to  us  from  Europe  150  or 
more  years  ago.  But  it  is  in  recent  years  that  its  value  has  been  recog- 
nized. In  Kentucky  it  grows  along  the  right  of  railways  to  a  height  of 
8  or  10  feet.  It  also  flourishes  in  the  limestone  sections  of  Mississippi, 
Alabama  and  in  other  states.  Numerous  correspondents  of  Wallace 
Farmer,  of  De  Moines,  Iowa,  speak  in  high  terms  of  it  as  a  hay  plant 
and  for  pasturage.  However,  on  account  of  its  bitter  taste  stock  do  not 
take  readily  to  it  until  they  have  become  accustomed  to  it.    Then,  it  is 
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said,  they  eat  it  readily  and  thrive  on  it.  It  also  yields  large  quantities 
of  honey  of  a  fine  quality  and  for  that  reason  is  prized  by  bee  keepers. 

Sweet  clover  is  a  deep  rooted  plant  and  carries  the  same  bacteria 
that  alfalfa  does,  therefore  it  will  inoculate  the  soil  for  alfalfa.  By 
getting  it  started  in  old  fields  or  waste  land  it  will  occupy  it  for  years  as 
it  will  reseed  itself  and  bring  it  up  to  a  state  of  high  fertility.  The 
seed  should  be  sowed  in  late  summer  or  early  spring.  The  disking  of 
the  land  is  usually  a  better  preparation  than  to  give  it  a  thorough  and 
deep  plowing.  Twenty-five  to  thirty  pounds  of  seed  are  required  to 
seed  an  acre. 

In  sowing  sweet  clover,  like  any  of  the  other  clovers,  it  is  well  to 
inoculate  the  soil,  which  in  North  Carolina  can  best  be  done  with  the 
pure  culture  method.  Once  a  person  has  sweet  clover  growing,  he  can 
use  soil  from  that  particular  spot  of  land  to  inoculate  other  fields  where 
he  intends  sowing. 
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Fia.  22.— Hogs  pasturing  on  sweet  clover  in  Iowa  in  late  October. 
U.  S.  BuUetin  No.  485. 

Sweet  clover  is  recommended  for  pasturing  all  kinds  of  live  stock,  but 
it  is  better  to  turn  them  on  it  while  the  clover  is  young  and  before  it 
has  acquired  the  very  bitter  taste  that  it  has  after  it  has  become  older. 
By  the  time  it  is  grown  they  will  have  acquired  a  taste  for  it  and  will 
eat  it  readily. 

For  a  full  treatise  on  this  plant  get  Farmers  Bulletin  No.  485  from 
the  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

Lespedeza  or  Japan  Clover. 

Japan  clover  (Lespedeza  striata)  is  said  to  be  a  native  of  eastern 
Asia,  probably  Japan,  as  its  name  indicates.  So  far  as  I  know  it  was 
introduced  into  this  State  during  or  right  after  the  Civil  War.    Many 
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think  it  was  brought  into  the  State  with  Sherman's  army,  probably  in 
the  hay  fed  to  their  cavalry  and  other  horses.  Since  its  introduction  it 
has  practically  spread  all  over  the  State.  I  have  seen  it  growing  from 
the  sea  coast  to  the  mountains,  and  even  beyond  the  mountains.  It 
grows  along  roadsides  and  in  fields  that  have  not  been  cultivated  for 
some  time. 
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FI0.2S.— A  plant  of  leapedesa,  showing  the  upright  growth  made  where  the  stand  is  reasonably  thick. 

U.  S.  Bulletin  No.  441. 

Japan  clover  is  an  annual,  coming  up  in  early  spring  and  continuing 
its  growth  until  late  fall.  With  us  it  usually  grows  from  four  inches 
to  eight  or  ten  inches  in  height  where  the  land  is  good.  On  real  poor 
land  it  may  not  grow  to  more  than  three  or  four  inches  in  height.     It 
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is  of  an  upright  nature,  and  has  small  purple  blossoms  immediately 
above  the  leaves.    These  do  not  appear  until  summer  or  fall. 

Japan  clover  is/  valued  principally  as  a  pasture  plant,  though  where 
it  grows  high  enough  it  will  make  good  hay.  In  Mississippi  and  other 
of  the  more  Southern  States  they  often  get  as  much  as  two  to  four  tons 
of  hay  per  acre.  I  think  I  have  heard  of  as  much  as  six  tons  per  acre 
on  very  fertile  land  in  the  Mississippi  valley. 

Japan  clover  is  highly  recommended  for  permanent  pasture  as  all 
kinds  of  live  stock  thrive  on  it.  But  when  used  for  permanent  pasture 
fire  must  be  kept  ofF  of  it  or  the  clover  will  be  entirely  killed  out.  It 
readily  reseeds  itself  where  it  once  grows.  When  sowing  use  from  15 
to  20  pounds  of  seed  per  acre  and  harrow  in.  It  has  the  reputation  of 
salivating  stock  the  same  as  red  clover  will. 

Alfalfa  or  Lucerne. 

Of  all  the  hay  crops  grown  in  the  United  States  there  is  probably  none 
that  ranks  as  high  as  alfalfa,  where  soil  and  other  conditions  are  well 
suited  to  it.  This  is  another  plant  that  came  from  Asia  and  was  intro- 
duced first  into  this  country  from  England  more  than  a  hundred  years 
ago,  but  owing  to  a  lack  of  knowledge  of  the  requirements  of  the  plant 
it  did  not  spread  over  a  very  large  territory  when  first  introduced.  In 
1854  it  is  said  to  have  been  introduced  into  California  from  South 
America  and  has  gradually  worked  its  way  east  until  it  is  now  grown  to 
some  extent  probably  in  every  State  in  the  Union.  It  is  known  to  have 
grown  in  and  around  Hillsboro  in  this  State  for  the  last  hundred  years, 
but  it  has  spread  little  from  that  section.  The  late  Dr.  Hogg  of  Raleigh 
sowed  alfalfa  in  his  garden,  which  was  immediately  across  the  street  in 
front  of  the  Governor's  Mansion,  about  25  years  ago.  A  part  of  the 
lot  was  sold  some  years  ago  for  building  purposes  and  yet  there  is  still 
some  of  the  alfalfa  growing  on  the  land.  There  are  a  few  fields  of  it 
near  Raleigh,  some  of  which  have  been  giving  good  cuttings  of  it  each 
year  for  the  last  four  or  five  years. 

Alfalfa  is  a  very  deep  rooted,  long  lived  plant.  I  have  known  the 
roots  to  go  down  over  three  feet  the  first  year  of  its  growth.  It  has  the 
reputation  of  being  probably  the  deepest  rooted  of  all  the  cultivated 
plants  we  have.  In  the  western  states  it  is  said  that  in  making  cuts  for 
railroads  through  alfalfa  fields  it  is  not  infrequent  that  the  roots  have 
been  found  as  much  as  18  or  20  feet  below  the  surface,  and  in  some 
instances  much  deeper  than  that.  But  in  TTorth  Carolina  such  condi- 
tions would  hardly  be  met. 

Alfalfa  is  not  a  poor  land  crop.  To  grow  it  successfully  it  requires 
a  fertile  soil,  well  drained  and  free  from  acidity.  The  area  over  which 
we  can  grow  it  increases  as  we  become  better  acquainted  with  its  re- 
quirements, and  it  is  also  possible  that  the  plant  adapts  itself  to  condi- 
tions surrounding  it  so  that  in  a  few  years  we  will  be  able  to  grow  it 
successfully  in  almost  any  part  of  the  State. 

The  writer  has  grown  alfalfa  for  several  years  and  has  not  found  it 
a  difficult  crop  to  grow.  Fertile  soil,  drainage,  lime  and  inoculation  are 
the  things  necessary. 
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Preparation  of  Land. 

Tlie  soil  should  be  plowed  deeply  several  weeks  before  the  seed  are  to 
be  sown  so  as  to  let  the  land  settle  into  a  good  firm  seed  bed.  Lime  at 
the  rate  of  from  1,000  pounds  per  acre  up  to  a  ton  of  freshly  burned 
lime  according  to  the  requirements  of  the  soil.  If  ground  limestone  is 
used,  twice  this  amount  may  be  applied.  Eight  to  ten  tons  of  stable 
manure  per  acre  is  also  desirable,  but  in  the  absence  of  that  substitute 


Fio.  24.— Roots  of  young  alfalfa  plants  showing  nodules. 
U.  S.  Bulletin  No.  214. 

800  pounds  of  raw  ground  bone  and  200  pounds  of  muriate  of  potash, 
broadcast  and  well  harrowed  in. 

Seeding  and  Inoculation. 

After  the  above  preparations  the  land  will  be  ready  to  seed.  Usually 
the  best  time  to  seed  in  the  central  or  eastern  part  of  the  State  is  about 
September  Ist  to  16th.     But  before  seeding  the  field  should  be  harrowed, 
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Fia.  25.— Alfalfa  seedlings  at  the  beginDing  of  winter.  1,  Seeded  August 
15.  13  inches  high;  2,  Reeded  September  1,  5i  inches  high;  3,  seeded  Sep- 
tember 15,  2}  inches  high.     Ihe  larger,   early-seeded  plants  are  much 

V  better  able  to  withstand  the  winter  than  the  small,  late-seeded  ones. 
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rolled  and  reharrowed  until  a  good  seed  bed  is  formed.  Either  soil 
from  a*  field  where  alfalfa  is  growing  successfully  at  the  rate  of  500 
pounds  per  acre,  should  have  been  applied  and  harrowed  in,  or  culture 
should  be  obtained  to  inoculate  the  seed.  Where  one  has  a  disk  grain 
-drill  the  seed  could  be  wet  and  mixed  with  the  soil  and  sowed  out  of 
the  fertilizer  attachment  of  the  drill.  Set  the  drill  to  sow  from  300  to 
500  pounds  of  soil  per  acre  and  have  the  seed,  about  30  pounds  per 
acre,  thoroughly  mixed  with  the  soil.  .  If  no  soil  is  available  and  culture 
is  to  be  used,  the  directions  accompanying  the  culture  should  be  fol- 
lowed to  the  letter.  In  seeding  it  is  well  when  sowed  by  hand  to  divide 
the  seed  and  sow  half  of  them  one  way  and  them  sow  the  other  half  at 
right  angles  to  the  way  the  first  was  sowed.  In  this  way  there  will  be 
s.  more  even  distribution  of  the  seed  than  if  they  were  all  sowed  one  way. 
This  same  method  would  also  give  more  even  distribution  of  the  seed 
when  sowed  with  a  drill  or  with  a  seeder.  They  can  be  covered  by  a 
weeder  or  light  harrow,  going  over  the  land  first  lengthwise  and  then 
<;rosswise,  covering  the  seed  from  a  half  inch  to  an  inch  deep.  If  soil  is 
of  a  compact  nature,  less  than  one  inch  of  covering  will  prove  suflScient ; 
while  if  more  or  less  open,  the  seed  should  be  placed  in  the  soil  two 
inches.  In  other  words,  the  more  open  the  soil  the  deeper,  other  things 
being  equal,  the  seed  may  be  put  with  safety.  Should  the  land  on  which 
the  alfalfa  is  sown  be  of  such  a  character  as  to  run  together  and  harden 
when  dry,  it  will  frequently  be  found  advisable  to  run  over  the  field 
with  a  light  harrow  to  break  the  crust  formed  should  a  rain  fall 
before  the  seed  have  sprouted  very  much,  because  if  this  is  not  done  a 
large  percentage  of  the  young  and  tender  plants  will  perish  in  their 
futile  efforts  to  reach  the  air  and  sunshine.  Where  spring  seeding  is 
permissible  or  advisable,  the  same  thorough  preparation  advised  for 
fall  seeding  should  be  given  for  the  spring  seeding. 

In  spring  seeding,  sow  early.  A  great  deal  is  to  be  gained  by  the 
early  sowing.  For  the  warmer  sections  of  the  State,  sow  as  early  as  the 
middle  of  March  and  up  to  the  middle  of  April  for  the  cooler  and 
mountainous  sections.  However,  spring  sowing  is  not  advisable  in 
sections  where  crab-grass  grows  freely.  In  these  sections  it  is  far  pref- 
<»rable  to  sow  alfalfa  in  the  fall. 

Treatment  First  Tear. 

The  first  year  is  the  most  critical  period  of  its  life,  for  if  the  proper 
treatment  is  not  given  its  failure  will  almost  invariably  follow,  notwith- 
standing the  fact  that  the  young  plants  may  have  started  off  with  every 
prospect  of  success.  With  early  fall  seeding,  it  is  not  usually  best  to 
clip  before  winter,  as  an  eight  or  ten-inch  growth  is  necessary  to  carry 
It  through  the  winter  and  give  it  a  good  start  the  following  spring.  Or- 
dinarily the  normal  mowings  for  hay  when  the  alfalfa  plants  have  gone 
to  bloom  will  be  sufficient  to  hold  the  weeds  in  check  during  the  first 
year,  as  with  a  good  start  the  preceding  fall  the  plants  will  usually  pro- 
duce a  good  crop  of  hay  by  the  middle  of  May  or  before  the  weeds  have 
had  time  to  prove  themselves  troublesome. 

If  at  any  time,  however,  the  plants  turn  yellow  or  the  weeds  threateii 
to  choke  them  out,  it  will  be  best  to  set  the  cutter-bar  on  the  mower 
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high,  and  clip  the  plants  back  to  a  height  of  three  or  four  inches.  This 
treatment  will  not  only  tend  largely  to  keep  the  weeds  and  grass  in  sub- 
jection, but  will  also  stimulate  a  stronger  and  more  vigorous  growth  of 
the  young  plants  as  well  as  produce  a  branching  of  the  old  stems  and 
multiplying  of  new  stems  of  the  same  plant.  If  the  clippings  are  light 
they  may  be  left  on  the  ground  to  protect  and  improve  the  soil. 


Fig.  26.— Mature  dodder  plant  on  alfalfa  stem. 
U.  S.  BuUetin  No.  339. 

If,  however,  the  alfalfa  continues  to  grow  and  keep  green  and  vigor- 
ous, do  not  clip,  but  allow  it  to  come  into  bloom  and  cut  for  hay.  Do 
not  wait  for  it  to  come  into  full  bloom,  but  cut  when  from  one-fourth 
to  half  the  stalks  show  bloom.  The  quality  of  the  hay  from  the  early 
cutting  is  better  than  if  allowed  to  come  into  full  bloom.  The  crop  can 
be  cut  from  three  to  five  times  a  year  according  to  locality  and  seasons. 
It  is  not  advisable  to  cut  so  late  in  the  fall  as  to  not  allow  a  sufficient 
growth  to  protect  the  crowns  of  the  plants  from  the  cold  weather.  It 
is  usually  safe  to  not  cut  it  after  September,  except  in  the  warmer  sec- 
tions of  the  State,  and  there,  not  later  than  the  middle  of  October. 

After  the  first  cutting  alfalfa  may  be  cut  as  often  as  the  plant  sends 
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out  shoots  from  the  crown  and  they  get  about  one  or  two  inches 
long.  This  is  a  better  criterion  as  to  the  time  of  cutting  than  the  mere 
appearance  of  bloom.  When  these  sprouts  start  out  it  is  evidence  that 
another  growth  has  begun  and  the  plant  is  ready  to  be  cut.  However, 
the  cutting  should  not  be  done  before  this  growth  has  attained  as  much 
as  one  or  two  inches  in  height.  Then  have  the  cutter-bar  of  the  mower 
high  enough  to  not  clip  this  new  growth. 

Alfalfa  Enemies. 

Probably  the  most  destructive  enemy  to  alfalfa  is  dodder.  Dodder 
is  a  yellow  vine  that  comes  from  the  dodder  seed  and  at  once  takes  hold 
of  the  alfalfa  plant  and  twines  around  it.  The  vine  early  dies  at  the 
ground  and  afterward  lives  entirely  on  the  alfalfa  plant.  Great  care 
should  be  exercised  to  see  that  no  dodder  is  allowed  to  get  a  foothold 
in  a  field  of  alfalfa.  The  first  precaution  is  to  buy  only  seed  that  are 
guaranteed  to  be  free  from  dodder,  and  then  if  any  shall  appear  go  over 
the  field  at  once  and  cut  every  alfalfa  plant  that  has  any  dodder  cling- 
ing to  it  and  carefully  take  it  out  of  the  field  and  bum  it.  The  least 
bit  of  the  vine  will  take  hold  of  a  plant  of  alfalfa  and  go  on  with  its 
work  or  destruction  and  filling  the  field  with  its  seed. 

Leaf  Spot 

Leaf  spot  is  also  a  disease  that  is  common  to  alfalfa  but  usually 
does  not  kill  the  plant.  It  causes  the  leaves  to  become  specked  as 
though  stung  with  some  insect,  turn  yellow  or  with  a  red  tinge  and  fall 
off.  The  falling  off  of  the  leaves  lessens  the  quantity  of  hay  and  also 
the  quality  as  the  leaves  are  the  most  valuable  part  of  the  plant.  The 
best  and  only  remedy  that  I  know  for  leaf  spot  is  to  cut  the  alfalfa  and 
cute  it  for  hay.  The  crop  following  may  be  free  from  the  disease.  It 
is  usually  worse  in  the  late  fall  than  in  spring  or  summer. 

Alfalfa  can  usually  be  cut  from  three  to  five  times  a  year,  yielding 
on  good  land  an  average  of  one  ton  per  acre  at  each  cutting.  The 
earlier  cuttings  will  average  over  a  ton  per  acre,  while  the  later  cut- 
tings will  not  average  a  ton  per  acre.  In  this  State  the  crop  will  usually 
run  from  three  to  five  years  before  it  will  run  out,  or  the  stand  get  so 
poor  that  it  will  not  pay  to  keep  it  longer.  When  the  stand  gets  thin 
or  it  dies  out  in  spots  it  is  time  thrown  away  to  endeavor  to  replant  the 
dead  spots.  The  best  thing  to  do  is  to  replow  the  field  and  sow  it  all 
over  again. 

Yetches. 

The  term  vetch  used  in  this  Bulletin  refers  to  Hairy  or  Sand  Vetch 
(vicia  villosa),  though  there  are  more  than  a  hundred  species  of  this 
family,  of  which  about  fifty  are  annuals.  Those  best  known  to  us  are 
the  Hairy  Vetch,  the  common  or  Oregon  vetch,  the  Carolina  or  wild 
vetch.  The  latter  grows  wild  in  nearly  every  part  of  the  State  and  is 
known  locally  as  Wild  Pea,  Partridge  Pea,  and  possibly  it  has  other 
names.  It  usually  grows  to  about  two  feet  in  height  and  has  quite  small 
violet  colored  blossoms.  It  is  earlier  than  the  Hairy  or  common  vetch 
and  is  rdished  by  stock  and  makes  hay  of  a  good  quality. 

Digitized  by  VjOOQIC 


44 


The  Bulletin. 


Fia.  27. — Stem,  flowers  and  aeed  pods  of  hairy  yetch. 
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The  flowers  of  Hairy  vetch  are  much  larger  than  those  of  the  wild 
vetch  and  are  borne  in  clusters  of  20  to  30  blue  violet  colored  blossoms 
on  a  long  slender  vine  or  stalk.  The  vines  or  stalk  grow  to  be  from  four 
feet  to  ten  or  twelve  feet  long  on  very  fertile  soil.  This  plant  is  quite 
hardy  and  succeeds  in  all  parts  of  the  State.  It  is  a  very  fine  soil  im- 
prover and  also  makes  a  fine  quality  of  hay,  especially  when  sown  with 


Fia.  28.— Hairy  vetch  and  r3re  growing  together  in  Virginia. 
U.  S.  Bulletin  No.  515. 


oats.  It  improves  the  quality  and  also  increases  the  quantity  of  hay 
when  sown  with  oats  or  wheat.  Unless  it  is  sown  with  some  crop  to 
hold  it  up,  it  lies  so  close  to  the  ground  that  it  would  be  difficult  to 
harvest  it.  It  is  about  the  highest  in  nitrogen  contents  of  any  of  our 
legumes,  exceeding  alfalfa  or  soy  beans  in  this  respect. 

Hairy  Vetch  can  be  sown  from  August  to  November  according  to 
location.    It  can  be  put  in  at  the  last  working  of  the  corn  or  cotton  crop 
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or  can  be  put  in  later  as  directed  for  crimson  clover.  When  sown  alone 
for  soil  improvement,  sow  from  a  half  bushel  to  three  pecks  of  seeds  per 
acre.  When  sown  with  small  grain  for  hay,  sow  from  15  to  20  pounds 
of  vetch  seed  and  a  bushel  and  a  half  of  oats,  or  three  pecks  of  wheat, 
or  a  half  bushel  of  rye,  to  the  acre.  This  should  be  done  at  the  proper 
time  for  sowing  the  oats,  wheat  or  rye. 

Vetch  hay  is  easier  cured  than  clover  hay.  When  sown  with  wheat 
or  oats,  cut  when  the  grain  of  the  wheat  or  oats  is  in  the  dough  stage. 
For  hay,  vetch  is  preferable  to  crimson  clover  as  it  is  not  so  apt  to 
cause  the  formation  of  the  so-called  ^Tiair  balls"  in  the  intestines  of 
horses  as  does  over  ripe  crimson  clover;  also,  it  makes  a  hay  higher  in 
protein  contents  than  clover  will. 

Tot  inoculation  use  either  soil  from  a  field  that  has  recently  grown 
vetch  or  use  the  culture  as  for  other  legumes. 
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Fio.  30.— Field  of  Iron  cowpeaa  broadcasted  thinly. 
U.  S.  Bulletin  No.  318. 

Cow  Peas. 

Cow  peas  are  too  well  known  in  !N'orth  Carolina  to  need  any  descrip- 
tion in  this  Bulletin.  They  are  the  most  widely  distributed  legume 
crop  that  we  have.  The  acreage  in  cow  peas  probably  equals  that  of  all 
the  other  cultivated  legumes  grown  in  the  State.  They  are  good  for  man 
and  beast,  and  also  for  the  land.  When  properly  cured  they  make  a 
hay  almost  equal  to  wheat  bran  in  feeding  value.  A  ton  of  good  cow  pea 
hay  contains  more  than  three  times  the  protein  that  timothy  hay  has, 
and  about  one-third  the  nitrogen  contents  of  a  ton  of  cottonseed  meal. 
The  acreage  grown  in  cow  peas  has  very  much  increased  within  the 
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past  few  years.  The  greatest  drawback  to  growing  them  is  the  cow  pea 
wilt,  a  disease  that  will  live  for  years  in  the  soil  and  for  which  there  is 
yet  no  known  remedy,  except  a  long  crop  rotation  in  which  cow  peas  nor 
beans  of  any  kind  should  be  grown.  Even  then  it  might  require  sev- 
eral years  for  the  disease  to  die  out  of  the  soil. 

Wilt  is  a  soil  disease  and  attacks  the  pea  at  any  time  from  germina- 
tion up  to  its  full  growth,  but  usually  when  they  are  from  four  inches 
to  a  foot  high.  The  leaves  begin  to  droop,  turn  yellow  and  fall  off,  and 
the  plants  die.  Where  the  wilt  exists  the  only  way  to  grow  cow  peas 
is  to  plant  wilt-resisting  varieties,  the  best  of  which  are  the  Iron  and 
Brabham  varieties. 

Another  great  drawback  is  the  manner  of  harvesting  them  for  seed. 
The  usual  custom  is  to  hand-pick,  which  is  very  slow,  but  about  the 
surest  of  any  way  yet  tried.  There  have  been  several  pea  harvesters 
put  on  the  market,  but  I  do  not  know  that  any  of  them  have  proven  a 
success  under  all  conditions.  Where  the  peas  are  of  the  bunch  variety 
and  stand  up  in  good  shape,  the  harvester  will  gather  them  all  right, 
but  when  they  sprawl  all  over  the  ground  I  know  of  nothing  but  the 
hand  picker  that  will  get  them  clean.  Until  some  means  of  gathering 
them  cheaply  is  brought  out  we  may  continue  to  expect  high  priced  peas. 


Fig.  31. — Method  of  curing  cowpea  hay,  near  Goldaboro,  N.  C. 

Original.    Photo,  by  J.  M.  Gra>'. 

Pea  Vine  Hay. 

For  hay  making  the  more  erect  varieties  are  easiest  handled.  Cut- 
ting the  long  vined  trailing  varieties  for  hay  is  a  job.  For  that  reason 
I  prefer  the  erect  or  semi-erect  varieties  for  this  purpose. 

In  making  pea  vine  hay  it  will  be  well  for  farmers  who  have  been 
making  it  for  some  years  and  who  have  succeeded  with  their  methods 
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to  stick  to  it  until  they  are  convinced  that  a  better  plan  is  proposed. 
Then  they  can  adopt  the  better  plan. 

The  writer  has  been  curing  pea  vine  hay  for  twenty-five  years  and 
sticks  to  the  plan  he  has  been  successful  with  all  these  years.  His  plan 
is  that  of  using  short  stack  poles  about  ten  feet  long.  Set  them  in  the 
ground  some  eighteen  inches  deep,  or  enough  so  the  wind  will  not  blow 
them  over.  Nail  two  cross-pieces  about  .five  feet  long  at  right  angles 
to  each  other,  about  ten  or  twelve  inches  above  ground  so  as  to  prevent 
the  vines  from  lying  on  the  ground.  The  vines  are  cut  after  the  dew 
is  well  dried  off  and  let  lie  until  the  following  evening,  if  the  weather 
will  permit,  then  rake  into  good-size  windrows  before  the  vines  become 
damp  from  dew  and  let  them  remain  there  until  the  following  day, 
when  they  are  carried  to  the  stack  with  the  hay  rake,  which  is  a  rapid 
process.  The  vines  are  placed  around  the  stack  pole  and  on  the  cross- 
arms,  without  tramping,  until  about  three  feet  high.  Then  nail  on  one 
cposs-arm  and  pile  on  vines  until  about  three  feet  more  are  on.  Then 
nail  on  another  cross-arm  at  right  angles  to  the  last  one  nailed^on  and 
continue  this  until  the  stack  is  finished.  I  like  to  have  the  top  of  the 
stack  pole  pointed  and  a  large  forkful  of  vines  placed  on  this  and 
arranged  around  the  stack  umbrella-like  so  as  to  prevent  water  from 
running  down  the  pole.  When  well  cured  and  it  is  convenient  to  do  so, 
we  bale  the  hay  and  store  it  in  the  bam.  We  use  pine  poles  and  by 
skinning  them  when  first  cut  and  taking  them  up  and  stacking  away 
as  soon  as  the  hay  is  taken  from  them,  we  find  they  will  last  several 
seasons. 

For  more  detailed  information  about  cow  peas,  their  fertilization, 
cultivation,  varieties,  etc.,  see  June,  1910,  Bulletin  No.  6,  issued  by  the 
North  Carolina  Department  of  Agriculture,  Raleigh,  N.  C. 

Soy  Beans. 

The  soy  bean,  also  known  as  Japan  pea  and  Soja  bean,  is  another  of 
the  good  things  that  have  come  to  us  from  Asia.  The  writer  first  grew 
it  in  1872.  It  was  then  known  as  Japan  pea.  But  its  real  worth  and 
value  have  not  been  appreciated  by  us  until  within  the  last  few  years. 
The  high  price  of  cow  peas  has  given  the  soy  bean  an  introduction  in 
many  counties  of  the  State  where  it  was  hitherto  unknown.  It  is  an  ex- 
ceedingly valuable  acquisition  to  our  hay  and  forage  crops.  It  also 
yields  large  crops  of  beans  in  the  black  soils  of  the  eastern  part  of  the 
State.  I  have  had  farmers  tell  me  they  could  make  as  many  as  35  to  40 
bushels  of  beans  per  acre.  Of  course  those  are  exceptional  yields,  but 
it  shows  the  possibilities  of  the  soy  bean.  It  makes  hay  of  the  finest 
and  most  nutritious  quality.  In  fact  it  has  a  higher  feeding  value 
than  cow  pea  hay,  which  is  saying  a  good  deal  for  it.  As  a  forage 
crop,  especially  for  hogs,  it  is  exceptionally  fine.  For  best  results  the 
hogs  should  be  turned  on  them  about  the  time  the  bean  in  the  pod  has 
reached  its  full  size,  and  before  it  begins  to  harden,  while  the  leaves  are 
still  green.  The  hogs  will  first  eat  the  leaves,  then  the  remainder  of 
the  plant  until  there  is  only  the  hard  stalk  left. 
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While  soy  beans  are  best  adapted  to  the  eastern  part  of  the  State 
they  also  do  well  in  the  Piedmont  section  and  in  the  mountains.  In 
fact  they  will  do  better  in  the  mountains  than  the  cow  pea  will,  because 
it  can  be  planted  earlier  and  will  stand  frost  better  than  the  cow  pea. 
Another  advantage  the  soy  bean  has  over  the  cow  pea  in  the  cow  pea 
wilt  section  is  it  is  more  resistent  to  wilt  than  the  cow  pea.     Grood 


Fio.  32.— A  plant  of  the  Mammoth  variety  of 
soy  bean,  showing  its  characteristio  habit  of 
growth.    Height.  40  inches. 

From  Farmers  Bulletin.  372. 

crops  of  soy  beans  can  be  grown  where  the  cow  pea  wilt  exists,  but  in 
doing  so  you  prolong  the  time  of  getting  rid  of  the  wilt. 

Yarieties* 

Th^re  are  probably  40  to  50  varieties  of  soy  beans,  but  we  are  inter- 
ested in  those  now  known  to  be  best  adapted  to  the  soil  and  climate  of 
our  State,  which  are  Mammoth  Yellow  and  HoUybrook.  A  brown 
variety  has  been  introduced  into  the  eastern  part  of  the  State  witbin 
the  past  two  or  three  years  and  is  giving  satisfaction,  but  I  do  not  know 
the  name  of  it.    The  Mammoth  is  more  largely  grown  in  this  State  than 
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all  other  varieties,  but  is  later  in  maturing  than  the  Hollybrook,  there- 
fore where  the  seasons  are  short  it  would  be  advisable  to  plant  the 
Hollybrook.  The  Hollybrook  is  also  a  yellow  seeded  variety,  the  seed 
smaller  and  the  growth  not  as  rank  as  the  Mammonth.  Doubtless  some 
of  the  other  promising  varieties  will  soon  be  tried  out  at  the  Test 
Farms  and  the  results  made  known  to  our  farmers. 

Preparation  of  the  SolL 

Soy  beans  require  good  preparation  of  the  soil.  Slipshod  prepara- 
tion usually  results  in  either  a  failure  of  the  crop  or  a  very  much 
diminished  yield.  They  can  be  either  sown  broadcast  at  the  rate  of  a 
bushel  per  acre  or  planted  in  rows  and  cultivated.  The  latter  plan 
gives  best  results.    The  rows  should  be  from  2^4  to  3  feet  apart  and  the 


F|o.  33.— A  field  of  the  Mammoth  variety  of  soy  bean  in  North  Carolina. 
Farmers  Bulletin  372,  U.  S.  Dept.  of  Agriculture. 


beans  planted  in  hills  of  three  or  four  beans  every  6  or  8  inches,  or 
distributed  along  the  row  at  the  rate  of  one  bean  every  2  or  3  inches. 
The  locality  in  which  they  are  planted,  the  soil  and  drainage,  should 
govern  the  width  of  the  rows  and  also  the  distance  the  beans  are  in  the 
row.  In  the  rich  black  soils  of  the  eastern  part  of  the  State 
the  distance  should  be  greater  than  in  the  central  or  western  part  of 
the  State.  They  should  not  be  covered  over  an  inch  deep.  Early  plant- 
ing usually  gives  better  results  than  late  plantings.  Care  should  be 
exercised  in  securing  seed  for  planting.  It  is  not  safe  to  plant  seed 
that  have  been  carried  over  a  year.  They  deteriorate  very  rapidly. 
Unless  properly  cared  for  when  first  harvested  they  will  heat  and  their 
power  of  germination  will  be  weakened.  In  purchasing  seed  buy  only 
bright  plump  seed,  the  viability  of  which  is  guaranteed.    In  the  eastern 
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and  central  part  of  the  State  they  can  be  planted  from  April  to  the 
middle  of  July,  but  the  April  and  May  plantings  will  be  more  satis- 
factory. 

As  soil  improvers  they  do  not  rank  with  the  cow  pea  when  cut  for 
hay.  This  is  because  they  can  be  harvested  much  cleaner  than  cow  peas 
and  also  their  root  system  is  not  as  large  as  that  of  the  cow  pea.  But 
if  the  crop  is  to  be  plowed  under  it  is  probable  the  results  will  equal 
those  of  the  cow  pea. 

Soj  Bean  Hay. 

Soy  bean  hay  when  cut  at  the  proper  stage  of  growth  and  well  cured 
is  relished  by  all  kinds  of  stock.    I  have  never  fed  hay  that  was  eaten 


Fia.  34. — Roots  of  soy  bean  showing  nodules. 
U.  S.  Bulletin  No.  214. 


more  readily  than  a  good  quality  of  soy  bean  hay.  The  beans  in  the 
pod  should  be  about  half  or  three-fourths  grown  when  cut  for  hay. 
At  that  time  the  leaves  are  still  green  and  will  not  readily  fall  off  in 
handling  the  hay.  Cut  after  the  dew  is  off  and  let  lie  until  the  after- 
Rake  into  windrows  and  remain  until  the  next  afternoon.     Then 


noon. 


put  into  tall  cocks  and  let  them  alone  until  they  get  quite  warm.     Then 
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spread  for  a  few  hours  until  cool  and  stack  or  put  into  the  barn.  This 
plan  was  given  to  me  by  a  farmer  who  lives  in  the  soy  bean  territory  of 
eastern  North  Carolina,  who  said  the  heating  process  in  the  cock  had 
a  tendency  to  soften  the  stalk  and  to  make  the  hay  of  better  quality. 
The  plan  for  curing  cow  pea  hay  given  in  another  part  of  this  Bulle- 
tin will  also  answer  for  soy  beans. 

Inoculation. 

Soy  bean  bacteria  seems  to  be  more  widely  distributed  than  that  of 
any  of  the  legumes,  unless  it  is  the  cow  pea.     Soy  beans  find  natural 


Fio.  35. — Roots  of  velvet  beaD  showing  nodules. 
U.  S.  Bulletin  No.  214. 

inoculation  in  almost  any  section  of  the  State;  therefore  it  will  be  un- 
necessary to  inoculate  for  them  unless  it  is  known  that  the  bacteria  is 
not  in  the  soil  to  be  planted.  If  after  growing  them  one  season  no 
nodules  appear  on  the  roots,  that  is  evidence  tliat  the  bacteria  are  not 
present  in  the  soil  and  that  inoculation  is  needed.  Soil  from  a  field  that 
has  the  bacteria  or  culture  for  soy  beans  can  be  used.  Apply  as  recom- 
mended for  the  clovers,  etc. 
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The  Yelret  Bean. 

In  North  Carolina  the  velvet  bean  could  hardly  be  considered  an 
economic  crop  for  other  purposes  than  that  of  soil  improvement,  and 
only  for  that  in  the  cotton  growing  territory. 

This  plant  has  been  grown  in  Florida  for  a  number  of  years,  where  it 
succeeded  finely,  but  with  us  the  seasons  are  too  short  for  its  full  ma- 
turity. For  that  reason  we  will  have  to  look  to  Florida  for  our  seed. 
It  is  a  rank  growing  plant,  the  vines  often  growing  fifteen  or  more  feet 
in  length  under  favorable  conditions. 

The  seed  can  be  broadcasted  or  planted  in  rows,  but  best  results  will 
be  obtained  when  planted  in  rows  and  cultivated.  When  planted  in 
rows  the  rows  should  be  4  or  5  feet  apart  and  the  hills  from  2  to  3 
feet  apart  in  the  rows.  Plant  about  3  beans  to  the  hill.  They  should 
be  planted  about  the  middle  of  May. 

In  the  vicinity  of  Raleigh  I  have  seen  a  field  of  velvet  beans  that  was 
waist  high  when  killed  by  frost.  The  crop  was  used  for  the  purpose  of 
turning  under  for  improving  the  soil.  But  with  our  short  seasons  it  is 
questionable  if  velvet  beans  will  prove  to  be  a  better  soil  improver  than 
cow  peas  or  soy  beans.  They  can  be  tried  on  a  small  scale  and  each 
person  determine  for  himself  which  crop  is  best  suited  to  his  soil  and 
conditions.  They  will  doubtless  do  much  better  and  grow  a  more  satis- 
factory crop  on  the  lighter  soils  of  the  eastern  and  southern  parts  of  the 
State  than  they  would  on  the  clay  lands  or  heavier  soils  of  the  Piedmont 
section.  If  nodules  fail  to  appear  on  the  roots,  that  is  evidence  that 
inoculation  is  needed. 

For  more  detailed  information  about  the  legumes  treated  in  this 
Bulletin  I  refer  the  reader  to  the  following  bulletins  issued  by  the 
United  States  Department  of  Agriculture,  Washington,  D.  C.  They 
are  to  be  had  by  writing  to  the  Secretary  of  Agriculture,  Washing- 
ton, D.  0. 

Farmers  Hulletin,  No.  214,  Beneficial  Bacteria  for  Leguminous  Crops. 
Farmers  Bulletin,  No.  455,  Red  Clover. 
Farmers  Bulletin,  No.  650,  Crimson  Clover. 
Farmers  Bulletin,  No.  485,  Sweet  Clover. 
Farmers  Bulletin,  No.  441,  Lespedeza  or  Japan  Clover. 
Farmers  Bulletin,  No.  339,  Alfalfa. 
Farmers  Bulletin,  No.  615,  Vetches. 

Farmers  Bulletin,  No.  629,  Vetch  Growing  in. the  South  Atlantic  States. 
Farmers  Bulletin,  No.  372,  Soy  Beans. 

The  Culture  of  the  Cow  Pea,  North  Carolina  Department  of  Agriculture, 
No.  6,  June,  1910,  Raleigh,  N.  C. 
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LETTER  OF  TRANSMITTAL 


Raleioh,  August  1,  1913. 

Sib: — I  herewith  submit  for  publication  a  manuscript  on  the  com- 
mercial culture  of  the  strawberry,  by  S.  B.  Shaw,  Assistant  Horticul- 
turist. This  work  was  assigned  to  Mr.  Shaw  two  years  ago,  and  since 
that  time  his  investigations  have  been  carried  on  under  my  direction 
on  the  Pender  Test  Farm  and  throughout  the  commercial  strawberry 
sections.  While  not  neglecting  the  culture  of  the  strawberry  for  home 
use  and  local  market,  this  Bulletin  is  designed  especially  to  encourage 
the  commercial  production  of  this  fruit  for  shipping  to  northern  mar- 
kets. 

I  wish  to  acknowledge  the  kindness  of  Professor  Sherman,  State 
Entomologist,  in  preparing  the  valuable  section  on  strawberry  insects. 

Kespectfully, 

W.  N^.  HUTT, 

Approved  for  publication:  State  Horticidturist. 

W.  A.  Graham, 
Commissioner  of  Agriculture, 
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COMMERCIAL  STRAWBERRY  CULTURE. 


Bt  S.  B.  SHAW,  Assistant  Hobticulturist. 


There  is  probably  no  branch  of  horticulture  that  has  developed  in 
the  past  twenty  years  more  strikingly  than  has  the  commercial  culture 
of  the  strawberry.  It  has  grown  in  a  quarter  of  a  century  from  a  more 
or  less  general  and  relatively  unimportant  business,  to  a  highly  special- 
ized one  of  great  importance.  While  strawberries  have  been  grown  for 
centuries,  it  has  been  only  within  the  past  decade  or  so  that  their  com- 
mercial culture  has  attained  the  prominence  it  now  holds  in  the  fruit- 
growing industry.  Eipening  as  they  do  early  in  the  season,  strawberries 
come  on  the  market  at  a  time  when  every  one  has  a  craving  for  fresh 
fruit  that  is  not  satisfied  with  the  citrus,  subtropical,  and  other  fruits 
that  have  been  on  the  markets  during  the  winter  months. 

So  far  as  the  growth  and  perfection  of  the  fruit  is  concerned,  there 
is  no  section  of  the  State  where  the  finest  strawberries  cannot  be  grown. 
The  main  point  to  be  considered  in  the  cultivation  of  this  fruit  for 
market  is  the  fact  that  the  strawberry  is  grown  commercially  in  all 
parts  of  the  country,  and  that  each  section  from  Florida  to  Maine  has 
its  own  season.  Hence,  to  make  strawberries  profitable  for  shipment 
to  the  north,  they  must  be  grown  where  the  climatic  conditions  warrant 
an  early  ripening  of  the  fruit,  so  that  it  can  be  placed  on  the  market 
before  localities  further  north  come  in  with  their  berries.  For  this 
reason  the  culture  of  the  strawberry  as  a  commercial  crop  has  been  con- 
fined to  the  lands  of  the  coastal  plain,  where  soil  and  climatic  conditions 
combine  to  make  this  business  profitable. 

While  the  coastal  section  will  always  be  the  region  for  profitable 
strawberry  growing  for  northern  markets,  yet  the  increasing  number 
and  size  of  the  towns  and  cities  in  the  State  will  create  home  markets 
for  a  great  deal  of  fruit  of  all  kinds.  This  will  naturally  result  in  the 
development  of  the  strawberry  industry  in  other  localities,  for  the  sup- 
ply of  local  demands.  Home  markets  are  apt  to  be  overlooked  and 
poorly  supplied.  The  demand  for  berries  of  high  quality  is  always 
good  and  is  ever  increasing  with  the  annual  increase  in  population. 
Even  with  an  excess  of  fruit,  there  would  be  room  for  the  development 
of  canning  industries  to  compete  with  similar  establishments  in  other 

States. 

80IL8  AND  THEIR  PREPARATION. 

Strawberries  can  be  grown  on  almost  any  type  of  soil,  if  the  land  is 
well  prepared  and  supplied  with  a  sufficient  amount  of  available  plant 
food.  The  ideal  berry  soil  is  a  mellow,  well-drained  loam.  Land  that 
has  a  natural  tendency  to  bake  should  be  avoided,  as  it  is  difficult  to 
keep  down  weeds  on  this  type  of  soil,  and  it  is  also  hard  to  conserve 
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soil  moisture  in  a  dry  time.  As  a  rule,  sandy  loams  will  produce  early 
fruit,  but  the  stiffer  clay  loams  usually  produce  larger  yields.  There 
is  much  advantage  in  having  the  land  level,  or  nearly  so,  as  cultivation 
is  more  easily  carried  on  and  there  is  less  loss  of  fertility  through  leach- 
ing and  surface  washing  during  heavy  rains.  However,  if  the  level 
location  is  situated  lower  than  the  surrounding  land,  it  is  not  advisable 
to  use  it,  because  of  the  liability  to  damage  from  frosts  resulting  from 
the  settling  of  cold  air  from  the  higher  elevations. 

There  is  a  difference  of  opinion  as  to  whether  newly  cleared  land  or 
soil  that  has  had  previous  cultivation  is  most  desirable  for  planting  to 
strawberries.  Newly  cleared  land  is  easier  to  cultivate  on  account  of 
there  being  fewer  weeds  to  contend  with.  Some  growers  are  of  the 
opinion  that  this  kind  of  soil  will  produce  better  fruit  and  larger  yields 
than  land  that  has  had  previous  cultiivtion.  In  either  case,  whether 
the  land  be  new  or  old,  an  ample  supply  of  moisture  and  a  liberal 
amount  of  readily  available  plant  food  must  be  present  in  order  to  pro- 
mote the  growth  necessary  to  make  the  growing  of  strawberries  profit- 
able. Deep  plowing,  the  presence  of  plenty  of  humus,  either  in  the 
form  of  stable  manure,  some  soiling  crop,  or  what  may  occur  naturally, 
and  thorough  tillage,  will  improve  the  physical  condition  and  increase 
the  amount  of  fertility  of  almost  all  soils.  This  is  particularly  true  of 
clay  and  sandy  land.  Black,  peaty  bottom-land  usually  contains  plenty 
of  vegetable  matter.  In  addition  to  deep  plowing  and  careful  tillage, 
soils  of  this  character  can  best  be  improved  by  drainage  and  the  appli- 
cation of  lime.  As  a  rule,  the  more  care  and  attention  given  the  prepa- 
ration of  land  the  more  readily  can  cultivation  be  carried  on  and  the 
more  profitable  will  be  the  yields. 

FERTILIZERS. 

One  of  the  most  important  points  to  be  considered  in  the  growing  of 
strawberries  is  that  of  fertilization.  Very  often  growers  fail  to  grasp 
the  significance  of  this  operation  in  the  production  of  their  crops. 
Where  strawberries  are  grown  for  home  and  near-by  markets  the  chief 
consideration  is  yield,  size,  and  flavor  of  the  berries.  If  the  fruit  is  to 
be  sent  to  more  distant  markets,  texture  should  be  most  carefully  con- 
sidered in  addition  to  the  other  qualities,  for  berries  that  are  not  firm 
will  not  stand  long  transportation.  As  a  rule,  an  abundance  of  nitrogen 
will  produce  heavy  yields  and  large  berries,  but  sufficient  phosphoric 
acid  and  potash,  in  available  forms,  are  needed  to  develop  the  flavor, 
color,  and  firmness  of  the  fruit.  Growers  who  contemplate  sending 
their  berries  any  distance,  even  though  they  be  under  refrigeration,  may 
well  consider  the  amount  of  phosphoric  acid  and  potash  they  are  sup- 
plying to  their  plants,  for  no  matter  how  large  and  beautiful  the  fruft 
may  be,  unless  it  is  of  firm  and  solid  texture,  it  will  not  carry  success- 
fully. 
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Well-rotted  stable  manure  is  perhaps  the  best  general  fertilizer  that 
can  be  used  under  average  conditions  in  the  growing  of  strawberries. 
When  applied  to  the  preceding  crop  there  is  less  danger  of  injury  from 
tHe  "white  grub."  While  it  is  doubtless  true  that  stable  manure  can 
hardly  be  equaled,  few  growers  are  so  situated  as  to  be  able  to  obtain 
all  they  need.  As  a  result,  artificial  fertilizers,  or  commercial  fertil- 
izers as  they  are  commonly  called,  have  been  introduced,  and  in  many 
instances  their  use  has  proved  even  more  advantageous  than  stable 
manure.  These  fertilizers  are  of  different  materials  which  contain 
some  form  of  ammonia,  potash,  or  phosphoric  acid,  derived  either  from 
organic  or  inorganic  sources.  Complete  fertilizers  contain  all  three  of 
these  principal  plant-food  ingredients.  When  fertilizing  material  of 
this  kind  is  depended  upon  exclusively,  the  use  of  some  soiling  crop  or 
other  source  of  vegetable  matter  becomes  of  the  utmost  importance  in 
order  to  supply  the  soil  with  a  sufficient  amount  of  humus.  The  use 
of  these  fertilizers  alone,  without  the  addition  of  sufficient  vegetable 
matter,  will  soon  leave  the  land  in  an  impoverished,  unproductive  con- 
dition. As  each  particular  crop  requires  a  certain  amount  of  the  neces- 
sary elements  of  plant  food,  and  as  soils  vary  considerably  in  their  con- 
tent of  these  elements  in  an  available  form,  growers  can  best  learn  from 
personal  experience  the  fertilizing  material  most  suitable  for  their  par- 
ticular land. 

The  kind  and  amount  of  fertilizer  used  by  different  growers  varies 
with  the  location  and  the  natural  conditions  under  which  the  plant  food 
is  to  be  applied.  As  a  rule,  the  lighter  sandy  soils  of  the  coastal  plain 
need  more  potash  and  less  phosphoric  acid  than  do  the  heavier  clay 
lands.  The  most  universally  used  fertilizer  in  the  coastal  section,  and 
the  one  that  seems  to  have  produced  the  most  profitable  results,  is  one 
that  contains  8  per  cent  available  phosphoric  acid,  3  per  cent  nitrogen, 
and  10  per  cent  actual  potash.  This  is  applied  at  the  rate  of  from 
1,200  to  2,000  pounds  per  acre,  in  two  applications.  One  application 
is  made  about  July  or  August  and  the  other  in  December  or  January. 
Some  growers  prefer  to  mix  their  own  fertilizers,  believing  that  in  this 
way  they  can  obtain  more  satisfactory  results  at  less  cost.  Fish  scrap, 
tankage,  or  dried  blood  are  most  commonly  used  as  a  basis  for  the 
nitrogen;  acid  phosphate,  bone  phosphate,  and  muriate  of  potash  as 
their  source  of  phosphoric  acid  and  potash.  Cotton-seed  meal  is  also 
used  in  combination  with  these  materials.  On  some  of  the  heavier  loam 
soils  containing  more  clay,  certain  growers  have  found  it  profitable  to 
apply  about  500  pounds  of  raw  bone  or  dissolved  bone  per  acre  two  or 
three  weeks  before  setting  the  plants.  The  same  application  is  repeated 
in  the  fall  at  the  last  cultivation,  and  continued  in  the  same  way  the 
following  season.  In  addition  to  this,  a  top  dressing  of  about  500 
pounds  per  acre  of  a  fertilizer  having  6  per  cent  available  phosphoric 
acid,  3  per  cent  nitrogen,  and  6  per  cent  actual  potash  is  applied  in  the 
spring. 
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Where  strawberries  are  grown  for  home  use  and  for  the  local  market 
in  the  piedmont  and  mountain  sections,  stable  manure  forms  a  good 
basis  for  an  excellent  fertilizer.  This  may  be  supplemented  by  the  use 
of  a  fertilizer  having  a  little  less  potash  than  that  used  in  the  coastal 
sections.  Here,  too,  the  grower  can  be  the  best  judge  as  to  what  will 
give  the  most  profitable  returns,  since  local  conditions  and  environment 
influence  the  growing  of  all  crops  in  all  localities. 

VARIETIES. 

The  selection  of  suitable  varieties  is  one  of  the  most  important  things 
to  be  considered  in  the  commercial  planting  of  strawberries.  In  no 
other  class  of  fruits  are  there  so  many  varieties  to  choose  from.  Some 
varieties  seem  to  be  well  adapted  to  certain  conditions,  such  as  a  sandy 
soil  and  a  warm  climate,  while  others  do  better  in  a  heavy  clay  soil  and 
a  cool  climate.  No  one  can  tell  just  which  variety  will  do  well  in  a 
given  section  until  tests  have  been  made  with  several  varieties.  It  is 
well  for  a  grower  to  make  such  tests  on  his  own  place  rather  than  to 
take  the  word  of  another  grower  who  has  tried  the  recommended 
variety,  but  probably  under  different  soil  and  climatic  conditions  that 
would  have  a  big  influence  on  the  production. 

It  is  well  in  selecting  varieties  to  know  whether  the  plants  have  per- 
fect or  imperfect  flowers.  The  perfect  flowers  have  stamens  and  pistils 
and  are  capable  of  pollinating  themselves.  Those  known  as  imperfect 
flowers  have  pistils  only,  and  are  not  capable  of  bearing  fruit  unless 
pollinated  from  some  perfect  flowered  variety. 

In  selecting  a  variety  having  imperfect  flowers,  care  should  be  taken 
in  planting  to  have  every  third  or  fourth  row  of  a  variety  with  perfect 
flowers  to  insure  ample  pollination.  Where  strawberries  are  grown  on 
a  large  scale  for  distant  shipment,  it  is  generally  advisable  to  select 
only  varieties  having  perfect  flowers.  In  large  commercial  plantings, 
growers  are  compelled  to  depend  upon  all  sorts  of  hired  help  for  har- 
vesting their  crops.  Where  mixed  varieties  are  planted,  under  condi- 
tions of  this  kind,  it  is  almost  impossible  to  have  the  pickers  keep  the 
varieties  separate,  and  as  a  result  two  and  sometimes  more  varieties 
are  put  in  the  same  basket.  One  of  these  varieties  may  be  more  tender 
than  the  other,  and  as  a  result  the  contents  of  the  entire  package  usu- 
ally presents  a  very  mussy  and  unattractive  appearance  when  it  reaches 
market.  There  are,  however,  instances  when  it  might  be  advisable  to 
plant  two  or  more  varieties  together  in  the  same  field,  notwithstanding 
the  difficulty  which  may  arise  in  harvesting  the  crop.  In  localities 
where  the  strawberry  weevil  has  become  a  serious  pest,  the  planting  of 
varieties  having  imperfect  flowers  will  in  part  lessen  the  damage  done 
by  this  troublesome  insect.  As  the  larva  of  the  weevil  eats  pollen,  its 
feeding  area  is  very  much  restricted  when  only  every  third  or  fourth 
row  in  the  field  is  planted  with  perfect  flowering  varieties. 
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Of  the  several  varieties  of  strawberries  grown  on  a  commercial  scale 
in  the  eastern  part  of  the  State  during  the  past  few  years,  the  Lady 
Thompson  and  Klondyke  have  been  the  most  popular.  Most  growers 
in  this  section  seem  to  consider  the  Thompson  the  heaviest  yielder,  but 
it  does  not  seem  to  stand  shipping  so  well  as  the  Klondyke.  There  is 
not  so  very  much  difference  in  the  average  yield  of  these  two  varieties, 
and  as  a  result  the  Klondyke,  because  of  its  good  shipping  qualities  and 
deep  red  color,  is  considered  the  most  profitable  variety  by  the  majority 
of  the  growers.  A  newer  variety  that  has  gained  much  prominence  in 
the  iN'orfolk  section,  because  of  its  superior  shipping  quality  and  pro- 
ductiveness, is  the  Missionary.  This  variety  is  being  planted  by  a 
number  of  growers  who  are  expecting  to  'find  in  it  a  berry  of  even  more 
desirable  qualities  than  either  the  Thompson  or  .the  Klondyke. 

Where  growers  do  not  plant  on  a  large  scale  for  shipment  to  northern 
markets,  there  are  other  varieties  of  excellent  quality  that  can  be  profit- 
ably grown.  The  Excelsior  and  Haviland  are  two  excellent  varieties 
for  planting  for  local  or  near-by  markets.  On  account  of  their  rather 
soft  texture,  they  are  not  well  suited  for  shipping  long  distances.  Both 
berries  are  of  high  quality,  tEe  Excelsior  being  very  early  and  the 
Haviland  a  mid-season  fruit.  There  is  usually  a  good  demand  on  the 
home  market  for  a  succession  of  strawberries  from  the  earliest  to  the 
latest  varieties.  Very  often  a  profitable  business  can  be  developed  from 
a  succession  of  this  kind  when  the  grower  keeps  in  mind  the  demands 

of  the  home  trade. 

PLANTING. 

Strawberry  plants  may  be  set  successfully  either  in  Spring  or  Fall. 
If  good  plants  are  obtainable,  early  Spring  is  the  most  desirable  time 
to  plant.  At  this  season  the  soil  is  in  good  condition,  cool  and  moist. 
When  properly  cared  for  and  well  cultivated,  plants  carefully  set  at 
this  time  will  make  rapid  growth  and  will  produce  a  full  crop  of  fruit 
the  following  season.  However,  plants  can  be  set  with  equal  success  in 
the  Fall,  and  where  the  weather  is  seasonable,  this  time  is  much  pre- 
ferred by  many  growers. 

To  properly  set  plants,  shorten  the  roots  in  to  4  or  5  inches  and  cut 
off  about  half  the  leaf  growth.  With  a  trowel,  spade,  or  dibble  make  a 
hole  in  the  ground  sufficiently  large  to  permit  the  roots  being  spread  out 
in  the  shape  of  a  fan.  Press  the  soil  firmly  about  the  plant,  covering 
all  the  roots  and  the  lower  part  of  the  crown.  The  top  of  the  crown 
should  be  a  little  above  the  level  of  the  ground.  This  allows  the  grow- 
ing plant  to  develop  without  hindrance.  Should  the  plants  be  set  too 
deep  the  crowns  may  rot;  if  too  shallow,  or  if  the  soil  is  not  pressed 
firmly  about  them,  the  roots  may  dry  out. 

When  plants  are  secured  from  a  distance  they  should  be  ordered  so 
as  to  arrive  at  a  time  when  the  planting  can  be  done  immediately,  pro- 
vided, of  course,  that  weather  conditions  are  favorable.  If  the  planting 
must  of  necessity  be  delayed,  open  the  package  as  soon  as  it  arrives  and 
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heel  the  plants  in,  in  some  place  where  the  soil  is  well  drained.  Place 
the  plants  close  together  in  the  trench  and  cover  the  roots  the  same  as 
in  planting  in  the  field,  but  use  the  same  care  in  not  covering  the  crown 
of  the  plant.  After  bedding  plants  in  this  way  pack  the  earth  firmly 
around  the  roots  so  that  they  will  not  dry  out  before  they  are  set  in  the 
field.    If  loosely  heeled  in,  plants  are  apt  to  die. 

CULTIVATION. 

The  common  method  of  cultivating  strawberries  in  the  eastern  part 
of  the  State,  that  is,  in  the  coastal  section,  is  to  confine  the  plants  to 
the  hill  system.  Most  growers  claim  that  larger  yields  of  better  fruit 
can  be  produced  in  this  way.  The  cost  of  cultivation,  however,  is  in- 
creased to  a  certain  extent  by  this  system.  All  runners  must  be  re- 
moved from  the  main  plant,  and  as  this  work  can  best  be  done  by  hand, 
it  adds  to  the  cost  of  production.  When  weather  conditions  are  favor- 
able throughout  the  growing  season  the  hill  system  proves  very  satis- 
factory. Sometimes  when  the  season  is  exceedingly  wet  these  plants 
make  an  excess  of  growth  which  is  not  desirable.  The  semimatted  row, 
or  modified  hill  system  of  growing  strawberries  as  followed  by  other 
growers  is  not  so  apt  to  make  an  excess  of  plant  growth.  The  expense 
of  cultivation  under  this  system  is  also  lessened,  and  those  who  advo- 
cate this  method  of  growing  berries  claim  that  it  is  equally  as  profit- 
able as  the  hill  system.  The  hill  system  of  cultivation  is  shown  in 
Fig.  1.    Matted  rows  are  shown  as  a  comparison  in  Fig.  2. 

The  fundamental  principles  of  cultivation  are  applicable  to  the  suc- 
cessful growing  of  strawberries,  whether  they  be  planted  in  hills  or  in 
matted  rows.  Plants  grow,  develop,  and  mature  their  fruit  in  propor- 
tion to  the  amount  of  available  plant  food  at  their  disposal.  The 
greater  part  of  this  plant  food  is  in  the  soil,  occurring  naturally,  or 
supplied  by  artificial  means.  It  cannot,  however,  be  made  use  of  by 
the  plants  until  rendered  available.  This  condition  is  brought  about 
by  the  combined  action  of  several  agencies,  most  important  of  which 
are  temperature,  air,  and  moisture.  Tillage  promotes  the  work  of  these 
agencies,  and,  as  a  result,  influences  the  growth  of  the  plants,  thereby 
affecting  the  development  and  quality  of  the  fruit.  Poorly  fed,  badly 
neglected  plants  cannot  produce  marketable  fruit. 

After  the  crop  of  strawberries  has  been  harvested,  deep  cultivation 
can  be  given  the  plants.  This  should  continue  until  about  the  last  of 
August  or  first  of  September,  when  the  plants  will  begin  to  send  out  a 
number  of  fresh  surface  feeding  roots.  From  this  time  on  cultivate 
shallow  and  only  enough  to  keep  down  the  weeds.  If  these  new  roots 
are  materially  disturbed,  it  will  have  a  similar  effect  on  the  plants  to 
root  pruning,  and  as  a  result  next  season's  crop  is  likely  to  be  later. 
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Fio.  1.    The  hill  system  of  cultivation. 


Fio.   2.   The  matted-row   system   of  cultivation. 
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MULCHING. 


The  mulching  of  strawberries,  in  the  South,  is  considered  by  some  to 
be  an  unnecessary  and  expoosive  operation.  By  others  it  is  looked 
upon  as  a  necessary  part  of  the  work  in  the  production  of  a  profitable 
crop.  There  is  no  doubt  that  there  are  several  good  reasons  why  mulch- 
ing can  be  practiced  to  good  advantage.  The  primary  object  in  apply- 
ing a  mulch  to  strawberries  is  to  protect  the  plants  from  winter  or 
spring  injury.  Besides  aflPording  protection  to  the  plants,  mulching 
aids  in  the  conservation  of  moisture  in  the  soil  by  hindering  evapora- 
tion, retains  the  surface  soil  in  a  loose,  friable  condition,  and  in  some 
instances  adds  plant  food  to  the  land.  This  is  particularly  true  where 
stable  manure  has  been  applied  as  a  mulch.  Mulching  also  aids  in 
cultivation  by  checking  the  growth  of  weeds.  In  some  sections  hay  or 
straw  are  used  for  mulching,  in  other  places  dead  weeds,  vines,  or  leaves 
are  used.  In  the  eastern  part  of  the  State  pine  straw  affords  excellent 
material  for  this  purpose.  See  Fig.  3.  When  the  mulching  material  is 
left  between  the  rows  and  around  the  plants,  after  having  been  raked 
off  of  the  plants  in  the  spring,  it  keeps  the  fruit  away  from  the  ground 
and  prevents  it  from  becoming  sanded  during  heavy  rains  that  may 
come  while  the  berries  are  ripening.  Of  the  several  advantages  derived 
from  mulching,  this  last  named  is  a  very  important  one.  No  one  cares 
for  "gritty"  berries,  and  when  fruit  of  this  kind  is  offered  for  sale,  be 
it  at  home  or  on  the  distant  markets,  it  is  disposed  of  at  a  discount  that 
often  proves  to  be  a  loss  to  the  producer.     There  is  never  a  demand  for 

gritty  fruit  at  any  price. 

PICKING. 

Frequently  too  little  attention  is  paid  to  the  picking  of  the  straw- 
berry crop.  Often  the  financial  success  of  the  grower  depends  upon 
this  one  operation.  The  state  of  maturity  at  which  strawberries  can 
best  be  picked  depends  upon  the  market  for  which  they  are  intended. 
Berries  for  the  home  or  near-by  market  can  be  gathered  in  a  much 
riper  condition  than  fruit  intended  for  shipping  long  distances.  For 
distant  markets,  strawberries  must  be  gathered  as  soon  as  fully  grown 
and  the  color  well  developed.  It  would  be  impossible  to  give  exact 
rules  for  determining  the  best  time  to  harvest  any  variety.  This  can 
best  be  learned  by  personal  experience,  guided  by  the  ripening  habit 
of  the  varieties  grown.  Some  varieties  begin  to  soften  before  they  have 
taken  on  much  color,  while  other  varieties  remain  quite  firm  after  hav- 
ing become  fully  colored. 

Strawberries  should  always  be  picked  with  stems  on.  Fruit  that  is 
"snapped"  from  the  plants  will  not  stand  long  transportation.  As  berries 
are  gathered  they  are  placed  in  quart  baskets  or  boxes  and  carried  to 
the  packing  shed  on  trays  holding  usually  from  10  to  12  quarts.  Some 
growers  provide  special  help  for  carrying  the  fruit  from  the  field  to 
the  packing  shed  as  soon  as  it  is  gathered,  as  illustrated  in  Fig.  4.     This 
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Fig.  3.    Showing  pine  straw  used  as  a  mulch. 
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Fig.  4.     Carrying  berries  from  field  to  packing  shed,  as  they  are  picked. 
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method  keeps  the  berries  in  much  better  condition  than  where  thev  are 
allowed  to  remain  in  the  field  until  brought  in  by  the  pickers. 

GRADING. 

Carefully  trained  pickers  can  do  all  the  grading  and  sorting  neces- 
sary, as  they  gather  the  strawberries.  They  should  be  instructed  to 
place  all  small,  inferior,  and  over-ripe  berries  into  separate  baskets,  and 
under  no  circumstances  to  put  specimens  of  this  kind  into  baskets  with 
good  fruit  intended  for  market.  Specially  constructed  carrying  trays 
can  be  provided  each  picker,  as  illustrated  in  Fig.  5,  on  which  four 
baskets  can  be  placed  for  holding  the  two  grades  that  are  gathered  at 
the  same  time.  Growers  who  adopt  this  method  of  picking  and  grading 
pay  their  pickers  full  price  for  gathering  the  inferior  fruit.  The  estab- 
lishment of  this  system  among  pickers  necessitates  careful  watching  on 
the  part  of  the  grower,  but  those  who  have  tried  it  have  found  that  it 
has  proved  decidedly  profitable.  This  method  of  grading  eliminates 
the  necessity  of  rehandling  the  fruit  after  it  has  been  brought  to  the 
packing  shed.  Trained  pickers  can  also  face  each  basket,  thereby  in- 
creasing the  attractiveness  of  the  package.  This  is  easily  done  while 
picking  by  placing  the  last  layer  of  berries  stem  end  down.  Facing  is 
an  honest  and  perfectly  legitimate  practice,  provided  the  entire  con- 
tents of  the  basket  are  fruits  of  the  same  grade  as  those  placed  on  top. 
Small  and  inferior  berries  scattered  throughout  the  baskets  in  a  crate, 
be  it  ever  so  nicely  faced,  will  give  the  buyer  an  opportunity  to  dis- 
criminate against  that  grower's  pack  the  entire  season,  and,  as  a  rule, 
buyers  remember  instances  of  this  kind  from  one  season  to  another. 

PACKING. 

Packing  is  an  important  operation  in  the  preparation  of  strawberries 
for  market.  Berries  should  be  cool  and  dry  before  being  placed  in  the 
crate.  Heat  and  moisture  promote  decay.  Conditions  of  this  kind 
should  be  guarded  against,  for  decay  means  loss.  Fruit  that  has  be- 
come cool  and  dry  before  being  packed  will  keep  longer  and  appear  to 
best  advantage  at  the  time  of  sale.  No  strawberry  grower's  equipment 
is  complete  without  a  conveniently  located  packing  shed  properly 
arranged  for  the  cooling  and  drying  of  the  fruit.  A  building  of  this 
kind  need  not  be  made  of  expensive  material,  but  the  construction 
should  be  such  as  to  allow  a  free  circulation  of  air  and  at  the  same 
time  shade  the  berries.  A  well  arranged  house  of  this  kind  is  shown 
in  Fig.  6.  A  shed  having  ample  circulation  of  air,  but  not  affording 
much  shade  for  the  fruit,  is  shown  in  Fig.  7. 

Before  packing  in  the  crate,  see  that  each  basket  is  well  filled,  with 
the  berries  placed  firmly  and  snugly.  Every  day,  consignments  are 
placed  on  the  market  showing  evidences  of  careless  packing.  Consider 
for  a  moment  the  average  route  traveled  by  a  crate  of  berries.     The 
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Fio.   5.     Pickers  using  specially   constructed  carrying  trays. 


Fig.  6.     A  well-arranged  packing  shed,  affording  ample  protection  for  the  fruit. 
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Fio.  7.    A  shed  affording  ample  circulation  of  air,  but  little  protection  for  the  fruit. 


package  is  taken  from  the  packing  shed  and  loaded  into  a  wagon.  It 
is  then  hauled,  say,  from  1  to  6  miles  over  the  average  country  road  to 
the  railroad  station,  where  it  is  again  transferred  to  a  car.  After 
traveling  from  20  to  200  miles,  and  possibly  more,  it  is  again  unloaded 
and  placed  in  a  wagon  and  this  time  hauled  for  several  squares  over 
the  city  streets,  until  it  finally  reaches  its  destination  and  is  ready  to 
be  opened  for  the  inspection  of  the  general  public  and  the  criticism  of 
the  possible  buyer.  Unless  this  crate  has  been  well  filled  and  packed 
before  starting,  as  illustrated  in  Fig.  8,  it  will  reach  the  market  in 
what  is  commonly  called  a  "slack"  condition.  The  numerous  handlings 
and  jarrings  received  en  route  will  have  caused  the  contents  to  settle 
and  shrink,  and  as  a  result  the  package  will  be  only  partially  full. 
Buyers  cannot  be  expected  to  pay  the  price  of  full  packages  for  those 
only  filled  in  part. 

THE  EXPERIENCE  OF  A  PRACTICAL  GROWER.' 

"I  have  thoroughly  tried  many  varieties  of  berries,  and  have  come  to 
the  conclusion  that  the  Klondyke  has  proved  to  be  the  most  profitable, 
although  I  am  inclined  to  believe  that  the  Missionary  may  yet  be  better 
at  my  distance  (3%  days)  from  the  markets,  as  it  is  a  firmer  berry 
than  either  the  Lady  Thompson  or  the  Klondyke.  I  am  also  inclined 
to  think  that  the  Missionary  will  prove  to  be  more  prolific. 

iThe  experience  here  given  is  that  of  one  of  the  most  successful  growers  in  the  State.  This  man  has 
made  a  reputation  for  producing  first-class  fruit  that  brings  a  profitable  price  on  the  market.  Durins 
the  past  two  years  (1912-1913)  the  average  net  return  per  acre  for  his  strawberries  was  a  fraction  over 
1211.86. 
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Fig.  8.     Showing  a  well  filled  and  packed  crate  as  it  appeared  on  the  market. 

"So  far  as  production  is  concerned,  I  have-  produced  more  crates  to 
the  acre  of  Lady  Thompson  than  of  Klondyke,  but  have  received  more 
money  per  acre  for  my  Klondyke  than  I  have  for  my  Lady  Thompson, 
or  could  ever  hope  to. 

"When  berries  are  to  be  shipped  to  places  three  or  four  days  journey 
away,  it  is  a  mistake  to  apply  too  much  plant  food,  particularly  nitro- 
gen, in  the  attempt  to  produce  large  berries,  as  this  has  a  tendency  to 
"weaken  the  texture  and  carrying  quality  of  the  fruit.     However,  if  the 
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berries  are  to  be  sent  to  markets  nearer  home,  there  is  not  so  much 
danger  of  overfeeding  the  plants. 

"I  have  found  that  newly  cleared  land  that  has  been  thoroughly 
worked  some  three  or  four  weeks  before  setting  the  plants  is  ideal,  but 
it  is  not  at  all  essential  to  profitable  berry  growing.  Old  land,  prefer- 
ably a  grsij,  mellow,  moisture-retaining  soil,  underlaid  with  red  or 
yellow  waxy  clay  8  to  10  inches  below  the  surface,  will  hardly  fail  to 
produce  a  good  crop  under  average  normal  conditions.  I  find  that 
where  the  subsoil  is  only  6  inches  from  the  surface,  subsoiling  more 
than  pays  for  the  labor  expended.  It  is  true  that  there  are  other  lands 
that  will  produce  highly  profitable  crops  of  berries.  Land,  not  subject 
to  overflow,  on  which  com  grows  well  without  showing  a  tendency  to 
'fire  up,'  can  be  depended  on  to  make  berries.  I  have  found  that  land 
with  a  whitish  clay  is  not  so  good,  but  if  the  water  level  is  not  more 
than  21/2  to  3  feet  below  the  surface  it  will  produce  fair  yields.  Craw- 
fish land,  in  my  experience,  will  show  up  well  the  first  year,  but  the 
second  year  the  plants  will  amount  to  but  little. 

"After  my  crop  of  berries  is  off,  I  always  cultivate  deeply,  and  find 
that  by  so  doing  my  plants  are  greatly  benefited.  I  continue  to  culti- 
vate deeply  and  often  until  about  the  15th  of  September.  At  about 
that  time  the  nights  begin  to  get  cool,  and  the  plants,  if  properly  culti- 
vated, begin  to  send  out  hungry  surface  roots.  I  let  these  roots  remain, 
and  never  plow  them  off,  because  I  find  that  if  this  is  done  the  crop 
is  made  to  come  late.  To  avoid  working  off  these  roots,  I  begin  in 
time  and  put  in  my  fertilizer,  6  bags  of  8-4-10  to  the  acre,  and  thor- 
oughly work  it  into  the  soil  from  3  to  6  inches  from  the  plants,  being 
careful  to  work  the  soil  up  close  to  the  plants,  but  without  smothering 
them.  From  then  on  I  cultivate  only  to  keep  down  the  weeds,  and 
never  deep,  especially  near  the  plants.  I  never  grow  runners  unless  I 
specially  need  the  plants  for  setting. 

"I  find  that  my  best  results  are  obtained  from  plants  set  the  latter 
part  of  August.  Spring  is  a  good  time  to  set  the  plants  out,  but  they 
do  not  make  such  large  berries,  and  require  more  cultivation  on  account 
of  the  weeds.  The  August-set  plants,  besides  producing  a  crop  in  the 
Spring,  require  only  two  or  three  months  cultivation. 

"I  use  400  pounds  of  raw  bone  meal  worked  into  the  bed  two  or 
three  weeks  before  setting  the  plants,  and  get  excellent  results.  There 
are  other  fertilizers  probably  just  as  good,  but  I  find  that  this  give? 
the  best  results  for  me.  Of  course,  the  amounts  of  fertilizer  used 
throughout  the  season  have  to  be  varied  according  to  the  nature  of  the 
soil.  Usually  from  1,000  to  1,400  pounds  per  acre  for  the  entire  season 
is  ample. 

"I  always  use  the  hill  system  of  planting  and  put  my  plants  about 
14  to  16  inches  apart.  In  this  way  I  get  better,  cleaner,  and  larger 
berries  than  I  would  in  the  matted  rows. 
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"There  is  much  room  for  the  development  of  the  strawberry  industry. 
Our  berries  are  often  sent  to  market  in  bad  order,  soft,  moldy,  or 
*leaky.'  This  could  be  avoided  if  we  growers  would  refrain  from  using 
too  much  ammoniated  fertilizers.  For  instance,  we  should  never  use 
nitrate  of  soda  later  than  the  middle  of  September.  This  gives  the 
plants  time  to  take  it  up  before  the  cold  weather  sets  in,  otherwise  the 
plants  do  not  get  the  benefit  of  it  until  the  following  spring,  and  the 
consequence  is  that  we  have  a  soft  berry  and  a  poor  shipper." 


STRAWBERRY  INSECTS.' 


By  Fbanklin  Shehman,  Jr.,  Entomologist,  State  Department  of  Agriculture,  Raleigh,  N.  C. 


The  strawberry  crop  has  very  few  serious  insect  enemies  in  N"orth 
Carolina,  but  we  here  mention  those  that  have  been  complained  of. 
The  only  one  of  which  we  have  ever  had  much  complaint  is  the  Straw- 
berry Weevil. 

Strawberry  Root-Louse.— This  is  a  small  dark  plant-louse  which  in- 
fests the  roots,  sucking  the  sap  from  them,  sometimes  killing  the  plants 
in  spots  in  the  field.  The  remedy  is  (1)  to  avoid  planting  in  ground 
known  to  be  already  infested  until  it  has  been  in  some  other  crop  for 
a  year  or  two;  (2)  secure  plants  which  are  free  from  them,  grown  in 
fields  not  infested;  (3)  if  the  plants  are  suspected,  dip  them  for  a  few 
minutes  in  strong  decoction  made  by  boiling  tobacco  stems  or  leaves  in 
water. 

Strawberry  Root-worms.— These  are  the  larvae  (worm  stage)  of  small 
dark-colored  beetles.  The  beetles  feed  on  leaves  of  strawberry  and  other 
plants;  the  larvre  feed  on  the  roots  or  may  bore  through  the  crown. 
Remedy  is  to  spray  with  arsenate  of  lead,  3  or  4  pounds  to  barrel  of 
water,  or  Bordeaux  mixture,  applying  well  before  the  berries  begin  to 
color  or  after  picking  is  over.  So  far  as  known,  these  are  not  usually 
a  serious  pest  with  us. 

Saw-flies,  Leaf-rollers,  Caterpillars.— These  may  one  and  all  feed  to 
more  or  less  extent  on  the  foliage,  but  injuries  by  them  have  never  been 
reported  as  serious  in  this  State.  Remedy  would  be  to  spray  as  already 
recommended  for  the  Root-worms. 

Strawberry  Weevil.— This  is  by  all  odds  the  most  important  insect 
enemy  of  the  strawberry  in  North  Carolina,  and  therefore  will  be  dis- 
cussed in  more  detail.  It  has  been  the  subject  of  some  careful  studies 
bv  us. 


*Thifl  article  was  prepared  by  Mr.  Sherman  at  the  request  of  the  author  of  this  Bulletin,  because 
many  growers  will  desire  to  have  some  knowledge  of  the  insect  enemies  of  this  crop.  Inquiries  or  com- 
plaints about  injects  attacking  strawberries  in  this  State  should  be  addressed  to  Division  of  Ento- 
MOLOor,  State  Dkpartment  op  Aoriculture,  Raleigh,  N.  C. 
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The  adult  parent  weevil  is  less  than  Vs  inch  long,  chestnut-brown  in 
color,  and  has  on  each  side  of  the  body  a  black  spot  which  is  surrounded 
by  a  gray  border.  From  the  hea4  there  projects  a  snout  a  little  more 
than  half  as  long  as  the  body. 

Weevils  begin  to  appear  in  the  fields  about  the  last  of  March  or  first 
of  April,  showing  up  first  along  edges  of  woods,  next  to  ditch  banks, 
fence  rows,  briar  patches,  etc.  There  is  no  evidence  that  they  are 
brought  in  with  the  pine  straw.  Within  a  week  they  become  abundant, 
and  may  be  found  mating.  The  injury  consists  in  cutting  off  the  stem 
of  the  buds  after  laying  the  eggs  in  the  bud  itself.  The  larvae  (grub) 
which  hatches  from  the  egg  feeds  on  the  pollen  in  the  cut  and  wilted 
bud.  It  reaches  full  growth  in  the  same  individual  bud  in  which  it  is 
hatched,  changes  to  a  pupa,  and  emerges  from  the  bud  as  a  mature 
weevil  about  June  1st  to  10th.  Meanwhile  the  bud  may  still  be  attached 
to  the  plant,  but  is  more  likely  to  have  fallen  to  the  ground.  After 
emerging  as  adults  (June  1st  to  10th)  the  adult  weevils  do  not  seem  to 
mate,  but  begin  to  migrate  to  woods,  hedges,  ditch  banks,  etc.,  where 
they  may  be  found  on  many  kinds  of  flowers,  including  swamp  mag- 
nolia, gallberry,  blackberry,  rose,  etc.  When  laying  eggs  (April  5th  to 
May  5th)  they  may  be  found  feeding  upon  and  even  cutting  the  buds 
of  rose,  apple,  blackberry,  etc.  There  is  evidence  of  only  one  gener- 
ation each  year,  for  the  weevils  emerging  early  in  June  were  not  found 
mating,  but  were  evidently  migrating  from  the  strawberries  to  the 
woods,  waste  places,  etc.  Hence  we  believe  that  the  same  individual 
weevils  which  emerge  in  June  are  the  ones  which  invade  the  fields  the 
following  spring  and  cut  the  berry  buds. 

The  remedies  to  be  applied  are  based  on  the  points  already  brought 
out  in  the  foregoing  discussion,  and  the  severity  of  damage  must  de- 
termine whether  it  is  worth  while  to  apply  them. 

As  the  larvae  (grub)  in  the  bud  feeds  on  pollen,  the  weevil  is  largely 
dependent  on  pollen-hearing  varieties,  and  varieties  which  hear  no  (or 
little)  pollen  are  not  so  much  hurt  by  weevil.  They  will  cut  the  buds 
of  these  to  some  extent,  but  not  nearly  so  much  as  the  pollen-bearing 
ones.  We  are  aware  that  the  favorite  varieties  among  our  commercial 
growers  at  the  present  are  ones  which  bear  pollen,  and  we  are  also 
aware  that  the  pollen  bearers  are  apt  to  be  earlier  and  to  fruit  more 
profusely ;  but  these  facts  must  not  blind  the  growers  to  the  further  im- 
portant fact,  that  they  are  most  subject  to  weevil.  Hence  the  grower 
always  has  the  final  chance  to  escape  much  weevil  injury  by  using  im- 
perfect-blooming varieties,  and  this  is  a  sort  of  natural  exemption  which 
he  can  obtain  in  no  other  way.  Whether  the  benefit  will  be  great  enough 
to  amend  for  the  lighter  bearing  is  always  a  point  on  which  some  chance 
must  be  taken,  and  must  be  decided  by  the  grower  in  the  light  of  his 
experience  with  the  weevil,  and  with  the  imperfect-blooming  berries. 

The  second  great  point  in  control  is  this :  Our  observations  showed 
that  the  cut  and  fallen  buds  gave  forth  weevils  from  about  June  Ist  to 
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10th,  but  pickiug  in  the  same  fields  (the  variety  was  Thompson)  was 
finished  by  May  20th  to  25th.  Here,  then,  was  a  space  of  two  weeks 
when  the  weevils  were  developing  in  the  fields,  but  when  the  plants 
themselves  had  finished  their  usefulness  for  the  year.  A  burning  over 
of  the  fields  immediately  after  the  last  picking  would  certainly  have 
destroyed  many  of  the  weevils,  and  if  not  too  severe,  would  not  hurt 
the  plants.  Growers  who  have  done  this  have  testified  to  the  benefits. 
Afl  a  matter  both  of  precaution  and  economy,  part  of  the  pine  straw 
may  be  raked  up  and  saved,  the  rest  distributed  evenly  and  burned. 
Mowing  the  tops  before  burning  would  make  it  easier,  and  if  anything 
less  dangerous  to  the  plants. 

Ditch  banks  and  borders  of  berry  fields  which  are  overgrown  with 
blackberries,  dewberries,  etc.,  should  be  kept  burned  off.  The  two  most 
appropriate  times  for  this  would  be  about  April  1st  and  June  10th, 
t.  6.,  just  when  the  weevils  begin  to  enter  and  as  the  next  brood  are 
leaving. 

The  cleaner  the  methods  of  cultivation  the  better. 

An  old  field,  picked  for  its  last  time,  if  it  has  been  heavily  infested 
with  weevil,  should  be  burned  over,  the  more  severely  the  better,  and 
then  plowed  deeply,  thus  preventing  the  maturing  of  the  weevils  from 
the  fallen  buds.  Cooperative  effort  among  the  growers  of  a  community, 
all  following  the  same  remedial  measures,  will  naturally  be  expected 
to  give  better  results  than  when  one  acts  alone.  Yet  here,  as  in  most 
other  problems,  self-help  is  the  first  and  most  important  requirement. 

No  method  of  spraying  has  yet  been  devised  which  will  control  the 
weevil  satisfactorily,  but  spraying  with  arsenate  of  lead  in  Bordeaux 
mixture  would  certainly  help  against  slight  injury  by  Boot-worms, 
Saw-flies,  Leaf-rollers,  and  Caterpillars,  and  might  lessen  Weevil  in- 
jury to  some  extent;  also  it  will  afford  much  protection  against  fun- 
gous diseases.  Four  pounds  of  arsenate  of  lead  to  a  barrel  of  Bordeaux 
mixture  is  the  strength  we  would  recommend,  making  two  applications : 
first,  when  leaves  are  out  in  spring,  but  before  blooming;  second,  just 
after  last  picking.  This  last  would  not  be  needed  if  the  fields  are  to  be 
burned  over. 

FORMULA   AND   DIRECTIONS    FOR    POISONED   BORDEAUX    MIXTURE. 

Stone  lime  (unslaked) 4  pounds 

Bluestone    3  pounds 

Arsenate  of  lead  4  pounds 

Water    50  gallons 

Put  the  bluestone  in  a  cloth  and  hang  it  in  a  tub  or  keg  of  water  so 
that  it  is  just  below  the  surface.  In  this  way  it  will  dissolve  much 
more  rapidly  than  if  thrown  in  so  that  it  sinks  to  the  bottom.  Warm 
or  hot  water  will  dissolve  it  much  more  rapidly  than  cold.  Put  this  to 
dissolve  the  evening  before  it  is  intended  to  spray  and  it  will  be  dis- 
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W.  A.  GsAHAif ,  CommioBioner,  «s  officio  Chairman,  Raleigh. 

P.  P.  Latham Belhaven Firrt  Distriet. 
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J.  Q.  Jackson Assistant  Chemist 

J.  K.  Plummer Soil  Chemist. 

S.  O.  Perkins AsBistant  Chemist. 
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C.  L.  Mbtcalp Assistant  Entomologist. 
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B.  B.  Flowe Veterinarian. 
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R.  W.  Scott,  Jr.,  Assistant  Director  Edgecombe  Test  Farm,  Rocky  Moimt,  N.  C. 

F.  T.  Meacram,  Assistant  Director  Iredell  Test  Farm,  Statesville,  N.  C. 
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'Assigned  by  the  Bureau  of  Soils,  United  States  Department  of  Agriculture. 

fAssigned  by  the  Bureau  of  Animal  Industry,  United  States  Department  of  Agricultxire. 

tAsaigned  by  the  Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture. 
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LETTER  OF  TRANSMITTAL 


Rajleioh,  N.  C,  December  13,  1913. 
Hon.  W.  a.  Graham, 

Commissioner  of  Agriculture, 

Kaleigh,  N.  C. 
Sib  : — Herewith  find  my  annual  report  of  Farmers*  and  Women's  In- 
stitutes for  the  current  year,  which  I  recommend  for  the  January,  1914, 
Bulletin.  Respectfully, 

T.  B.  Pabkjbb, 
Director  of  Farmers'  Institutes. 
Approved  for  printing: 
W.  A.  Obaham, 

Commissioner. 
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REPORT  OF  FARMERS'  INSTITUTES,  1913 

By  T.  B.  Parker,  Director  of  Farmers'  Institutes. 


During  the  year,  December  1,  1912,  to  December  1,  1913,  we  held  260 
institates,  each  for  men  and  women,  with  total  attendance, as  follows: 

At  Regular  Farmers'   Institutes 34,978 

At  Regular  Women's  Institutes 23,007 

In  addition  to  the  above  we  held  a  two-days  Normal  Institute  for 
institute  lectures,  a  three-day  round-up  institute  and  four  institutes  for 
negroes. 

In  many  sections  we  had  the  hearty  cooperation  of  ministers,  school 
teachers,  physicians,  and  business  men,  as  well  as  the  farmers.  We  are 
especially  indebted  to  the  newspapers  for  the  many  notices  they  have 
given  of  the  institutes,  and  in  some  instances  they  have  printed  the  pro- 
grams in  full.    We  very  much  appreciate  their  kindness  in  this  respect. 

No  premiums  were  offered  at  the  institutes  for  men,  but  premiums  of 
a  year's  subscription  to  a  woman's  magazine  were  offered  to  the  woman 
living  on  the  farm,  who  made  and  exhibited  the  highest  scoring  loaf  of 
bread,  and  to  the  woman  living  on  the  farm  who  prepared  and  exhibited 
the  best  school  lunch  under  the  conditions  set  forth  in  the  following  cir- 
cular sent  to  applicants  for  information  in  regard  to  the  exhibits : 

Explanations  of  Premiums  Offered  at  Women's  Institutes. 

The  following  explanations  In  regard  to  the  premiums  that  we  are  offering 
to  the  girls  and  women  living  on  the  farm  for  the  best  exhibits  of  bread 
and  school  lunches  at  our  women's  institutes  may  be  of  value  to  would-be 
exhibitors. 

The  school  lunch  exhibit  is  open  to  women  over  18  years  of  age  only;  and 
the  bread  exhibit  to  girls  and  women.  This  ruling  will  be  strictly  adhered 
to.  In  either  exhibit  the  exhibitor  must  sign  a  written  statement,  giving 
name,  post-olfice  address  and  age,  that  is,  whether  she  is  over  or  under  18, 
stating  that  she  made  the  bread  or  prepared  the  lunch,  place  this  informa- 
tion In  an  envelope,  seal  it  and  place  with  the  exhibti.  By  this  means  the 
Judge  can  be  sure  of  getting  the  name  and  the  address  of  the  exhibitor. 

The  school  lunch  is  deserving  of  more  consideration  than  many  pa- 
rents give  It.  Childhood  is  an  impressionable  age  and  great  care  should 
be  exercised  as  to  Influences  that  are  brought  to  bear  on  the  child  during 
this  critical  period  in  Its  life.  Influences  that  to  us  grown  people  seem  small 
may  leave  an  Impression  with  children  throughout  their  lives.  For  this 
reason  we  should  be  exceedingly  careful  as  to  the  kind  of  influences  that 
surround  our  children.  Cleanliness,  and  neatness  should  be  among  the  early 
impressions  made  upon  the  mind  of  the  child.  The  echool  lunch  is  a  good 
means  of  Impressing  the  child  with  these  habits,  or  perhaps  I  might  say 
virtues,  for  they  are  virtues. 
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The  school  lunch  should  have  three  characteristics,  appetizing,  nourishing, 
and  easily  digested.  A  normal  child  of  school  age  requires  considerable  food 
to  meet  the  demands  of  up-keep  and  growth,  so  a  school  lunch  should  be 
sufficiently  appetizing  to  induce  him  to  eat  freely.  It  should  be  composed 
of  the  things  that  will  satisfy  the  hunger  of  a  robust  child,  and  at  the  same 
time  be  so  easily  digested  as  to  permit  the  child  to  study  in  the  afternoon 
rather  than  to  be  put  to  sleep  from  the  effects  of  the  lunch. 

In  preparing  the  school  lunch,  avoid  all  soggy  foods,  all  fried  meats,  unless 
a  small  quantity  of  well  fried  breakfast  bacon  may  be  permissible.  Good 
bread  and  biscuits,  boiled  eggs,  chicken  and  fresh  meats,  butter,  sandwiches, 
ripe  fruit,  salted  peanuts  or  other  nuts,  plain  cakes  and  a  bottle  of  fresh 
milk  are  sufficient  to  draw  from  and  will  supply  the  requirements  of  almost 
any  school  child.  Sandwiches  may  be  made  from  home  grown  vegetables 
with  or  without  mayonnaise  dressing  as  the  child  may  prefer.  The  lunch 
should  be  put  up  in  a  neat  basket  or  bucket  and  never  in  a  pasteboard  box. 
The  latter  is  fiot  as  sanitary  as  the  basket  or  bucket. 

The  basis  of  award  will  be  as  follows: 

Neatness   in   packing 30% 

Suitability  of  food  to  purpose 40% 

Suitability  of  food  to  season } 30% 

In  judging  bread  the  following  score  card  will  be  used:  Flavor,  35 
points;  crust — color,  depth,  texture,  20  points;  lightness,  15  points;  grain 
and  texture,  10  points;  crumb — color  and  moisture,  10  points;  shape  and 
size,  10  points.     Size  recommended,  7^x3^x2%  inches. 

No  award  will  be  given  for  bread  scoring  less  than  75  points,  nor  for 
school  lunches  scoring  less  than  70  points. 


County 


Date 


FARMERS'  INSTITUTES.  1913. 
I  Place 


Alamance.. 


Lectureiv 


Alexander.. 
Alleghany., 


Anaon. 
Aahe 


Avery 

Beaufort.. 


Bertie.. 


July  24     Oakdale Burgeee,  Eaton,  Shaw. 

Aug.  21     Elon  College Parker,  Cunningham,  Shaw. 

Aug.  22     Maywood  Academy Parker,  Cunningham,  Shaw. 

Aug.  23  I  Friendship Parker,  Cunningham,  Shaw. 

Aug.  25     Hawfielda Shaw,  Cunningham. 

Aug.  23     Taylorsville Hendricks,  Gray,  D.  T.,  Nelson. 

Sept.  25     Sparta Gray,  J.  M.,  Shaw,  Rivea. 

Sept.  26     Glade  Valley Gray,  J.  M. ,  Shaw,  Parker,  Rivea. 

July  24  ,  Wadesboro Sherman,  Gray,  D.  T.,  McLean. 

July  25  '  Peachland Sherman,  Gray,  D.  T.,  McLean. 

Sept.  22  ,  Jefferson Gray,  J.  M.,  Shaw.  Rives. 

Sept.  23  I  Grassy  Creek. Gray,  J.  M.,  Shaw,  Rivea. 

Sept.  24  I  Scottville Gray,  J.  M.,  Shaw.  Rivea. 


Bladen.. 


Brunswick.. 


Dec. 
Feb. 
Feb. 
Feb. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Jan. 
Jan., 
Jan. 
Jan. 
Feb. 


Pantego Parker,  Sherman,  Browne. 

Bath Garren,  Hutt,  HiJl. 

Aurora Garren,  Hutt,  Hill. 

Wsahlngton Garren,  Hill. 

Aulander Parker,  Latham. 

Mars  Hill Parker,  Latham. 

Windsor Parker,  Latham. 

Dublin Shaw. 

Council Shaw,  Scott. 

Abbottsburg Shaw,  Scott,  McLean. 

Ash Shaw. 

Cool  Run  S.  H Shaw. 

Supply Shaw. 

Bolivia |  Shaw. 

Winnabow '  Shaw. 
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County 


Baneombe.. 

Burke 

CabuTUB... 


CaldiroU.. 


Camden.. 
Outeret.. 
CasweU... 


Catawba  . 


Chatham.. 


Cherokee.. 


Chowan. 
Clay 


Cleveland.. 


ColumbuB.- 


Graven.. 


Cumberland. - 


Cmrituck.. 


Dare 

DavidMD 


/)aTie.. 


Duplin.. 


Date 


Aug.  12 
Aus.  18 
Aug.  6 
Aug.  16 
July  30 
July  31 
Aug.  1 
Sept.  16 
Sept.  17 
Sept.  18 
Jan.  17 
Jan.  31 
July  21 
July  22 
Aug.  2 
Aug.  4 
Aug.  5 
Aug.  19 

Aug.  20 
Sept.  15 
July  18 
July  19 
July  21 
July  22 
July  21 
July  25 
Dec.  20 
July  22 
July  23 
July  24 
Mar. 

24,25 
Aug.  14 
Aug.  23 
Jan.  22 
Jan.  24 
Jan.  25 
Jan.  27 
Jan.  29 
Feb.  1 
Feb.  4 
Feb.  8 
Feb.  10 
Feb.  11 
Jan.  14 
Jan.   15 


July  24 
July  25 
July  26 
Aug.  18 
Aug.  19 
Aug.  3 
Aug.  8 
Aug.  9 
Jan.  21 
Jan.  32 
May    2 


Place 


Lecturers 


Democrat 

Swannanoa 

Hildebrand 

Hiokoxy  Grove 

Harriaburg 

Mt.  Pleasant 

Concord _. 

Granite  Falle 

Oak  HiU 

Patterson  S.  H.  ... 

Camden 

Newport 

Leaeburg 

Yancesrville 

Terrell 

St.  Jamee  S.  H. 

Conover 

Wesley's    Chapel 

Ground 

Cloninger's  Farm. 

Claiemont 

Bynimi 

Farrington 

Goldston 

SilerCity 

Murphy 

Andrews 

Edenton 

Ogden 

Elf 

Hayesville 


Camp  , 


Hendricks,  Robinson,  Holmes. 
Parker,  Gray,  D.  T.,  Meacham. 
Sherman,  Browne,  French. 
Hendricks,  Robinson. 
Garren,  Eaton,  Green. 
Garren,  Eaton,  Green. 
Garren,  Eaton,  Green. 
Shaw,  Gray,  Rives. 
Shaw,  Gray,  Rives. 
Shaw,  Gray,.  Rives. 
Gray,  Burgeeu. 
Garren,  Hill. 

Johnson,  Cunningham,  Fletcher. 
Johnson,  Cunningham,  Fletcher. 
Sherman,  Browne,  French. 
Sherman,  Browne,  French. 
Sherman,  Browne,  French. 

Hendricks,  Gray,  Nelson. 
Hendricks,  Gray,  Nelson. 
Gray. 

Sherman,  Flowe,  H.  P.,  Green. 
Sherman,  Flowe,  H.  P.,  Green. 
Rives,  Eaton,  Green. 
Rives,  Eaton,  Green. 
Williams,  Curtis,  Holmes. 
Williams,  Curtis,  Holmes. 
Sherman,  Browne. 
Williams,  CurUs,  Holmes. 
Williams,  Curtis,  Holmes. 
Williams,  Curtis,  Holmes. 


Mooresboro Parker,  Eaton. 

EUenboro Sherman,  French,  Reed. 

Casar i  Sherman,  Eaton,  Robinson. 

Hallsboro 1  Shaw,  Scott. 

Chadboum I  Shaw,  Scott. 

Tabor I  Shaw,  Scott. 

Old  Dock Shaw,  Scott. 

Beech  Grove |  Garren,  Hill. 

Vanceboro Garren,  Hill. 

Dover I  Garren,  HiU. 

Fasretteville I  Shaw,  Scott,  McLean. 

Stedman j  Shaw,  Scott,  McLean. 

Wade j  Shaw,  Scott,  McLean. 

Currituck  C.  H i  Gray,  Burgess. 

Jarvisburg Gray,  Burgess. 


Enterprise Newman,  Cunningham,  Rives. 

Wallburg Newman,  Cunningham,  Rives. 

TVro Newman,  Cunningham,  Rives. 

Clarskburg Garren,  Roberts,  Green. 

Cedar  Springs j  Garren,  Roberts,  Green. 

Mooksville j  Robinson. 

Center  Church |  Gray,  Robinson,  Cunningham. 

Fork  Church Gray,  Robinson,  Cunningham. 

Concord  S.  H Garren,  Hill. 

Faison Garren,  Hill. 

Warsaw j  Burgess. 
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County 


Date 


Place 


Fonyth.. 


Durham July  18 

Edgecombe i  Feb.    3 

I  Feb.  5 
Feb.  16 
Feb.  22 
Sept.  12 
Aug.  7 
Aug.  11 
Aug.  12 
Aug.  16 

Franklin I  Feb.  16 

I  Feb.  17 
I  Mar.    1 

Qacton j  Aug.  16 

Aug.  18 
Aug.  20 

Oatea. Jan.  20 

Graham 

Granville Feb.  13 

Feb.  14 


Redwood... 

Speed 

Whitakers 

Maoeleefield. 

Brick 

Teat  Farm 

Rural  Hall 

Burke's  Grove... 

Clemmons 

Kemersville 

Franklinton 

Louisburg 

Louisburg 

Sunnyaide  S.  H. 
Chapel  Church.. 

Stanley 

Oateaville 


LoctuTBia 


Greene >  Jan.  26 

GuiUord ■  July  25 

I  Aug.  18 

Aug.  10 

Aug.  20 

I  Sept.    1 

Halifax !  Jan.  25 

'  Feb.     7 
Feb.     8 

Harnett. Feb.  12 

Haywood Aug.    0 

•  Aug.  11 

Henderson ;  Aug.    6 

i  Aug.    7 
Aug.    S 

Hertford Jan.  21 

Jan.  22 
Jan.  30 

Hoke July  21 

Hyde ,  Dec.  12 

i  Deo.  13 

Deo.  14 

,  Dec.  16 

Mar. 
I       13. 14 

Iredell July  28 

Aug.  16 
Aug.  21 
Aug.  22 

Jackson July  28 

July  29 

Johnston Jan.   13 

I  Jan.   14 

;  Jan.   16 

Mar.  28 

Jones Jan.  27 

Feb.     6 


Ozlord 

Heater 

,  Test  Farm 

Snow  Hill , 

Pleasant  Garden.. 

Deep  River 

Battleground 

McLeansville 

Colfax 

Scotland  Neck.... 

Weldon 

.  Littleton 

Dunn 

Bethel 

Rock  HilL 

Green  River 

Mills  River 

Liberty 

I  Winton 

j  Murfreeeboro 

I  Ahoekie 

'  Raeford 

I  Swan  Quarter 

i  Lake  Landing 

FairBeld 

I  SladeaviUe 


Johnson,  Cunningham,  Parker. 

Gray,  Latham. 

Gray,  Latham. 

Garren.  Hutt. 

Gray,  Garren. 

Graham,  Gray.  D.  T.,  Garren. 

Gray,  Robinson,  Cunningham. 

Gray. 

Gray. 

Gray,  Shaw,  Cunningham. 

Gray,  Parker. 

Gray. 

Gray. 

Sherman,  Frenoh. 

Sherman,  Eaton,  Robinson. 

Sherman,  Eaton,  Robinson. 

Gray,  Eaton. 

Gray,  Parker. 
Parker,  Gray. 
Fulton. 
Garren.  Hill. 
Burgess,  Eaton,  Green. 
Hendricks,  Nelson,  Cunningham. 
Hendricks,  Nelson,  Cunningham. 
Hendricks,  Shaw,  Cunningham. 
Parker,  Gray. 
Parker,  Gray. 
Gray,  Latham. 
Gray,  Latiuon. 
Shaw,  Scott,  MoLean. 
Hendricks,  MiUsaps,  Hohnes. 
Hendricks,  Millsa^,  Holmes. 
Hendricks,  MiUsaps,  Holmes. 
Hendricks.  MiUsaps,  Holmes. 
Hendricks,  MiUsaps,  Holmes. 
Gray,  Parker,  Eaton. 
Gray,  Parker,  Eaton. 
Gray.  Parker. 
MoLean,  Gray.  Dan  T. 
Parker,  Sherman,  Browne. 
Parker,  Sherman,  Browne. 
Parker,  Sherman,  Browne. 
Parker,  Sherman,  Browne. 


Sladesville Parker,  Sherman. 

MooresviUe Garren,  Eaton,  Shuford. 

Test  Farm |  Shuford,  Nelson,  Gray.  D.  T. 

Cool  Springs j  Hendricks,  Gray,  D.  T.,  Nelson. 

Eupeptic  Springs I  Hendricks,  Gray,  D.  T.,  Nelson. 


QuaUatown 

CuUowhee 

Woodward  S.  H 

Selma 

Benson 

Smithfield i  Parker,  Winston. 

PoUocksville Garren,  HiU. 

Trenton Garren.  Hutt,  HiU. 


WUliams,  MUlsaps,  Holmes. 
WilUams,  MiUsaps,  Holmes. 
Garren,  HiU. 
Garren,  Hutt,  HiU. 
Scott,  MoLean. 


Digitized  by  VjOOQIC 


Thx  Bulletin. 


FARMERS'  INSTITUTES,  1913. 


County 


Date 


Lenoir 

Liiuiolii 

Maoon..-. ...._..._.. 

Madlion. 

Martin. 

MoDowdL 

MeeUanburg — 

1 
I 
I 

Mitchell-A I 

Montffomaiy 

Moore. 


NadL 

Nev  Hanowr. 
Northampton. 

Oodow 

Oraose 

PamUeo 

PMquotank — 

PerQiil 
Ftaaon 
Pitt.... 

Polk. 

Randolph.. 


Place 


Aug.  3 
Aug.  6 
Jan.  34 
Feb.  3 
Aug.  21 
Aug.  82 
Aug.  25 
July  30 
July  31 
Aug.  1 
Aug.  2 
Aug.  13 
Aug.  14 
Jan.  31  i 
Feb.  1 
Aug.  12  i 
Aug.  15 
Mar.  26 
July  31 
Aug.  1 
Aug.  W  I 
July  20  I 
Sept.  5  ' 
Aug.  7 
Aug.  11 
Aug.  9  I 
Aug.  11  , 
July  18 
July  19 
Aug.  4 
Aug.  5 
Aug.  7 
Aug.  8 
Feb.  4 
Feb.  15 
Sept.  10 
Jan.  90 
Jan.  23 
Jan.  34 
Feb.  5 
Jan.  28 
Feb.  5 
July  18. 
Jan.  80 
Jan.  le 
Jan.  18 
Jan.  81 
Vb.  5 
Jan.  13 
July  19 
Dee.  9 
Feb.  7 
Feb.  8 
Feb.  10 
Aug.  4 
July  38 
Aug.  30 
Aug.  31 


Broadway 

Sanford 

La  Grange 

Kinston 

Iron  Station 

Reepsvflle 

Triangle 

Higdonville 

Maxwell's  S.  H.. 

Franklin 

Otto 

Mars  Hill 

MarshaU 

Robersonville... 

Oak  City 

Marion 

Old  Fort 

Charlotte 

Arlington 

Rhyne 

Dixie 

Huntenville 

Charlotte 

Spruce  Pine 

Bakersville 

Star 

Mt.  GUead 

Cameron 

Aberdeen 

West  End 

Carthage 

Glendon 


Nashville. 

Stanhope 

Stanhope 

Wrigthsboro.. 


Rich  Square 

Seaboard 

Harris  S.  H 

Riohlands... ........ . 

Bfland 

Bayboro 

Elisabeth  City 

Salem. 

Burgaw 

Atkinson 

Hertford 

Roxboro 

Farmville 

Qrifton. 

Greenville 

Qrimesland. 

Columbus 

liberty 

Farmer . 

Mt.  OUvet  Academy.. 


Lecturers 

Gray. 

Garren,  McLean,  Rives. 

Garren.  Hill. 

Garren.  Hill. 

Sherman,  Robinson,  Eaton. 

Sherman,  Robinson,  Eaton. 

Sherman,  Robinson,  Eaton. 

Williams,  MiUsaps,  Holmes. 

Williams,  Millsaps.  Holmes, 

Williams,  Millsaps,  Holmes. 

Williams.  Millsaps,  Holmes. 

Hendricks,  Millsaps,  Holmes. 

Hendricks,  MiUsaps,  Holmes. 

Gray.  Latham. 

Gray,  Latham. 

Sherman,  French,  Browne. 

Hendricks,  MiUsaps,  Holmes. 

Parker,  Eaton. 

Sherman,  Browne,  French. 

Sherman,  Browne,  French. 

Sherman,  Robinson,  Eaton. 

Garren,  Eaton,  Green. 

Gray. 

Sherman,  Browne,  French. 

Sherman,  Browne,  French. 

Ganen,  McLean,  Rives. 

Garren.  Roberts,  Rives. 

Rives,  Gray,  D.  T.,  McLean. 

Rives,  Gray,  D.  T.,  McLean« 

Garren,  McLean,  Rives. 

Garren,  McLean,  Rives. 

Garren,  McLean,  Rives. 

Garren,  McLean,  Rives. 

Gray,  Latham. 

Garren,  Hutt. 

Graham,  Garren,  Gray,  D.  T. 

Shaw,  Scott. 

Parker,  Gray,  Eaton. 

Parker,  Gray,  Eaton. 

Gray,  Latham. 

Garren,  HilL 

Garren.  HUl. 

Parker,  HiU,  Winters. 

Garren,  HiU. 

Gray,  Burgess. 

Gray,  Eaton. 

Shaw,  Scott. 

Shaw,  Scott,  McLean. 

Gray. 

Johnson,  Cimningham,  Fletcher. 

Parker,  Sherman. 

Garren,  Hutt,  HUL 

Garren,  Hutt,  HiU. 

Garren,  Hutt,  HiU. 

Hendricks,  MiUsaps,  HoLnes. 

Burgess,  Eaton,  Green. 

Garren,  Roberts,  Rives. 

Garren,  Roberts,  Rives. 
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County 


Randolph. 
Riohmond, 
Robeson — 


Date 

Au«.  22 
Aug.  23 
July  22 
July  23 


PUoe 


Rockingham.. 
Rowan 


Rutherford.. 
Sampeon — 


Scotland.. 
Stanly.... 


JStokea... 
fiuny..., 


Swain 

Transylvania.. 

TyiwlL 

Union 


Vance.. 
■Wake.- 


Warren 

^Waahington.. 


Watauga... 
Wayne 


Jan. 

13 

Jan. 

14 

Jan. 

16 

Jan. 

18 

Jan. 

23 

July  23  1 

Aug. 

15 

July  26  . 

Aug. 

2  ; 

Aug. 

15 

Aug. 

16  i 

Aug. 

25  1 

Aug. 

13  1 

Aug. 

14 

Jan. 

20 

Feb. 

6 

Feb. 

7 

Feb. 

13 

Feb. 

14 

Jan. 

15 

Aug.  12  1 

Aug. 

13, 

Aug.  14  j 

Aug. 

13, 

Aug. 

14 

Aug. 

Aug. 

*  i 

Aug. 

fi  1 

Aug. 

8| 

Sept.  29  ' 

July  26  1 

Aug. 

6 

Dec. 

18 

July 

26 

July 

28  1 

July 

20  ; 

July 

30 

Feb. 

11 

Feb. 

12 

Sept 

0 

Feb. 

19 

Aug.  26. 

27.28 

Feb. 

8 

Feb. 

10 

Dec. 

10 

Dec. 

17 

Dec. 

19 

Sept 

.18 

Sept.  19 

Jan. 

16 

Jan. 

16 

Jan. 

17 

Jan. 

18 

Park's  X  Roads 

Sophia 

Hoffman 

Rockingham 

Lumber  Bridge 

Red  Springs 

Lumberton 

St.  Paul 

Fairmont 

Ruffin 

Gold  HilL 

Mt.  UUa 

China  Grove 

Liberty  S.  H 

Rockwell 

Woodleaf 

Rutherfordton . 

Ellenboro 

Clinton 

Garland 

Salemburg 

Newton  Grove 

Spring  Branch 

John's  Station 

Big  lick 

Endy,  S.  H 

Richfield 

Walnut  Cove 

Danbury 

Copeland 

Pilot  Mountain.. 

Westfield 

Antioch  Church 

Piney  Grove  Church.. 

Bryson  City 

Selica 

Columbia 

Wingate 

Waxhaw 

Prospect 

Indian  Trail 

Middleburg 

Bear  Pond 

Henderson 

Zebulon , 


Lecturers 


Garren,  Roberts,  Rives. 

Garren.  Roberts,  Rives. 

Sherman,  Gray.  D.  T.,  McLean. 

Sherman,  Gray.  D.  T.,  MeT<ean. 

Scott. 

Scott. 

Scott,  Shaw.  Millsapa. 

Scott,  Shaw,  Millsaps. 

Shaw,  Scott. 

Newman,  Cunnigham,  Rives. 

Gray,  Shaw,  Cunningham. 

Garren,  Eaton,  Green. 

Garren,  Eaton,  Green. 

Garren,  Roberts,  Rives. 

Garren.  Roberts,  Rives. 

Hendricks,  Roberts,  Rives. 

Sherman,  French.  Reed. 

Sherman,  French,  Reed. 

Garren,  HilL 

Shaw,  McLean. 

Shaw,  Scott,  McLean. 

Shaw.  Scott,  McLean. 

Shaw,  Scott,  McLean. 

Scott. 

Garren,  Roberts,  Rives. 

Garren,  RoberU.  Rivei. 

Gairen,  Roberts,  Rives. 

Gray,  Shaw,  Cunningham. 

Gray,  Shaw,  Cunningham. 

Newman,  Curtis,  Cunningham. 

Newman,  Robinson.  Ctinningham 

Newman,  Robinson,  Cunninghanv 

Gray,  Robinson,  Cnnningham. 

Gray,  Parker. 

Williams,  Ctirtis,  Holmes. 

WiUiams,  MUlsaps,  Holmes. 

Sherman,  Browne. 

Sherman,  Gray,  D.  T.,  McLean. 

Sherman,  Browne,  McLean. 

Sherman,  Browne,  McLean. 

Sherman,  Browne,  McLean. 

Parker,  Gray. 

Parker,  Gray. 

Gray. 

Gaxren,  Hutt,  Graham. 


Raleigh •  Round-up  Institute. 

Littleton •  Gray^  Latham. 

Warrenton '  Gray.  Parker. 

Plymouth Parker,  Sherman,  Browne. 

Mackey's  Ferry Parker,  Sherman,  Brownsi 

Creswell |  Sherman,  Browne. 

Valle  Cruds I  Gray,  Shaw,  Rives. 

Boone Gray,  Shaw,  Rives. 

Hood  Swamp I  Garren,  Hill. 

Salem  Church |  Garren,  HilL 

Falling  Creek Garren,  HilL 

Smith's  Chapel I  Garren,  HilL 


Digitized  by  VjOOQIC 


The  Bulletin, 
farmers'  institutes.  1913. 


11 


County 

Date 

Place 

LecturerB 

WiQmo..                -  -    - 

Jan.  23 
Sept.  13 
July  28 
July  20 
July  30 
Sept.  27 
Feb.  15 
Feb.  17 
July  31 
Aug.    1 
Aug.    8 
Aug.    0 

Garren,  fiUl. 

Roee 

Parker,  Qarren,  Gray,  D.  T. 

w;iw« 

Beaver  Creek - 

Newman,  rSixrtiii,  Ounnlngham. 

WiIV<wboro     .  , .        . 

Newman,  Curtia,  C^inningham. 

Wibon    ,     ^        u.  .      . 

Ronda. 

Trap  Hill 

Rtantoiwburg 

Newman,  Curtb,  Cunningham. 
Gray,  Parker,  Shaw,  Rives. 
Ganen,  Hutt. 

Luoama........ _.---._ 

Garren,  Hutt. 

ViulVin 

YaHkinvilV  

Newman,  Curtis,  Cunoingham. 

BooneviUe.. 

Newman,  Curtis.  Cunningham. 

YatM»y r. 

Bumsville 

Bald  Creek 

Sherman,  Browne,  French. 

LECTURERS  AND  SL^JECTS. 


Name 


Bbowms,  T.  E 

Distriot  Demonstration  Agent. 
BTiBoasB.  J.  L , 

Agronomist,  Department  of  Agriculture. 

CUNNXMOHAlf.  J.  S 

CVBTIS,  R.  8.— 

Assiatant  Animal  Husbandry. 
Eatom,  W.  H 

Dairy  Expert. 


Fmwb,  H.  P 

Assistant  Veterinarian. 

Fbkmch,  a.  L.. ........... — ......... . 

Farmer. 

TUETCBMR,  J.  D 

Farmer. 

Fux/rON,  Db.  R.  H 

Plant  Pathologist,  Agricultural  and  Me- 
chanical College. 

GARBnr,  G.  M 

Asristant  Agronomist,  Department  of  Agri- 
culture. 

Obat,  Jab.  M 

Assistant  Director  of  Farmers'  Institutes, 
Department  of  Agriculture. 


Gbat,  Dah  T 

Chief  of  Animal  Husbandry,  Department 
of  Agriculture. 

Obbbk,  E.  L 

hsmdricks,  m.  j 

Farmer. 
Hill,  R.  G 

Assistant  Hortioulturist. 

HOLMSS,  J 

Stete  Foreeter. 


27 


Subjects 


24     Peanut  Culture. 

Com  Culture. 
0  '  Farm  Crops. 
.  SoU  Building. 
Tobacco  Culture. 
Beef  Production. 


26  I  Silo  and  Silage. 

Care  and  Feeding  of  Dairy  Cows. 
Butter  Making. 
Diseases  of  live  Stock. 


Soil  Improvement  With  live  Stock. 
Com  Culture. 
Plant  Diseases. 


Soil  Improvement. 
Com  Culture. 

Legumes  as  Soil  Improvers. 
Soil  Management. 
Com  Culture. 
Seed  Selection. 
Hog  Growing. 


Chicken  Growing. 
Wheat  Culture. 
Com  Culture. 
Apple  Culture. 
Vegetable  Gardens. 
Forest  Protection. 
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LECTURERS  AND  SUBJECTS. 


Name 


2:< 


Subjects 


HUTT,  W.  N 

State  Hortioulturiat,  Department  of  Agri- 
culture. 
Johnson,  J.  M 

Expert  in  Farm  Manasement,  U.  S.  Depart- 
ment of  Agriculture. 
Latham,  J 

Farmer. 
McLean,  T.  D 

District  Demonstration  Agent. 
Meacham,  F.  T /. 

Superintendent  Test  Farm. 

MiLLSAPS,  E.  S 

District  Demonstration  Agent. 

Nelson,  O.  A 

Farmer. 

Newman,  C.  L 

Professor  of  Agriculture,  Agricultural  and 
Mechanical  College. 

Pabxer.  T.  B 

Director  of  Farmers'  Institutes,  Depart- 
ment of  Agriculture. 

Shaw,  S.  B 

Assistant   Horticulturist,    Department   of 
Agriculture. 

Shebman,  Frankun,  Jr 

State  Entomologist,  Department  of  Agri- 
culture. 

Scott,  R.  W 

Farmer. 

Shutord,  W.  J 

RlYEft,  J.  R. 

Farmer. 

Reed,  A.  J 

Dairy  Specialist,  U.  S.  Department  of  Agri- 
culture. 

RoBBBTB,  Dr.  G.  a 

College  Veterinarian,  Agricultural  and  Me- 
chanical College. 

RoBiNBON.  John 

Farmer. 

WtLUAMS,  C.  B 

Assistant  Director  Experiment  Station.  De- 
partment Agriculture. 

Winston.  R 

Assistant  Pathologist,  Agricultural  and  Me- 
chanical College. 
Wintbbs 


12  I  Pecan  Growing. 

I  Orchard  Management. 

5     Farm  Management. 


12  i  Crop  Rotation. 


I 


Cotton  Growing. 
Soil  Improvement. 


Corn  Culture. 
Cotton  Culture. 
Cooperation. 

Soil  Improvement. 
Cotton  Culture. 
Commercial  Fertilisen. 
Commercial  Fertilisers. 
Corn  and  Cotton  Culture. 
Soil  Building. 
AppH  Culture. 
Spraying  and  Spray  Materials. 


40  I  Insect  Pests  and  their  Control. 

I 
22     Live  Stock  on  the  Farm. 

I  Farm  Management. 
4     Cooperation. 
31  I  Cooperation. 


7  I  Dairying. 


15  I  Diseases  of  live  Stock. 

I 

16  '  Dairying. 

I  Cooperation. 
15     Farm  Crops. 
Lime  and  its  Use. 


1 


Plant  Diseases. 


2  I  Cotton  Growing. 
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Coiintj  and  Local  FarmerB'  Instltnte  OrganlBatlong. 

Farmers'  Institute  Committees  are  appointed  in  all  the  counties  where 
institutes  are  held.  The  duties  of  the  members  of  the  committees  are  to 
suggest  places  where  the  institutes  are  to  be  held;  topics  for  discussion, 
advertise  the  meetings^  look  after  the  comfort  of  those  attending  the 
meetings,  see  that  the  house  or  hall  in  which  the  institute  is  to  be  held 
is  put  in  good  order  before  the  hour  for  the  institute  to  meet. 

Farmers'  clubs,  local  Farmers'  Alliances,  and  local  Farmers'  Unions 
can  greatly  help  the  institutes  by  cooperating  with  the  local  institute 
committees  and  the  conductor  of  the  institute  party.  Such  cooperation 
is  welcomed. 

CHAIRMEN  OF  COUNTY  AND  LOCAL  FAR2£EaiS'  INSTITUTE  COMMITTEES. 


County 


Chairman  of  Committee 


Alamance 

Elon  College.. 

OakdAle 

Alexander 

AUeghany 


Peachland.. 


Seottarilla.. 
Beaufort 

Bath 

Bertie 

MaraHilL.. 
Bladen 

Coundl 


Postoffioe 


Tarheel 

Clarkton. 

Abbottaburg.. 
Bnmnriok 


Shallotte 

Supply 

Cool  Run  8.  H 

Buncombe.. 

Democrat. 

Swannanoa.. 

Burke..... . . . 

Glen  Alpine 

Hiokory  Qrove 

Cabarrui 

Hanriaburg 

Mt.  Pleaaant. 

Caldwell 

Oak  Hin 

Camden. 

Carteret 

Caewell 

Leaaburg. 

Catawba 

Claremont I 

Weiley's  ChapeL 

doningar's  Farm 

Newton. i 

Cooorer • 


Chaa.  R.  Catee Mebane. 

;  W.  P.  Lawrence Elon  College. 

'  W.  A.  lineberry Liberty. 

;  J.  H.  Smith Tayloreville. 

•  S.  F.  Thompeon Walk. 

Dr.  W.  J.  MoLendon Wadeaboro. 

,  H.  M.  Baucom Peachland 

John  Dent Jefferson. 

Ed.  Shepherd Seotteville. 

W.  D.  Grimee Waahington. 

J,  B.  ArohbeU Bath. 

C.  W.  Spntill Quitana. 

Joaiah  Brown '  Coleraine. 

R.  B.  Cromartie Elisabethtown. 

T,  A.  Jonea. Zara. 

B.  P.  Metcalf Tarheel 

E.  J.  Cox Clarkton. 

F.  8.  ATeritt. Abbottaburg. 

Jack  Johnaon Winnabow. 

R.  M.  Long Aah. 

E.  M.  Parker Shallotte. 

W.  Sellera. Supply. 

J.  M.  Hewett Shallotte. 

R.  P.  Hayes Aaheville. 

8.  H.  Carter Democrat. 

R.  W.  CoUett ,  Swannanoa. 

J.  M.  Coulter Connelly  Springe. 

John  Houck Glen  Alpine. 

J.  A.  Lackey Morganton,  No.  ft. 

A.  H.  litaker C<^noord. 

C.  L.  Sims !  Harrisburg. 

W.  H.Fisher - Mt. Pleaaant. 

G.  M.Goforth Lenoir. 

D.  C.  Flowers Lenoir.  No.  2. 

W.  G.  Fereboe Gregory. 


D.  N.  McCain.. 
J.  F.  Walters-.. 

E.  W.  Lea 

John  Robinson- 


Newport. 
Blanche. 
Leaaburg. 
Hickory. 


J.  A.  Amdt Claremont. 

R.  O.  Ramaeur ,  Hickory,  No. 

C.  F.  Bowman '  Hickory.  No. 

C.  E.  Smyre Newton. 

Adrian  Shuford : •  Conover. 
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CHAIRMEN  OF  COUNTY  AND  LOCAL  FARMERS'  INSTITUTE  COMMITTEES. 


County 


Chairman  of  Committee 


J.  E.  Womble.. 
R.  L.  Ward — 
I.  P.  CogKina.. 


Chatham — 

Bynum....... 

Qoldaton 

Slier  City.. '  Geo.  Womble. 

Cherokee G.  B.  Walker 

Murphy I  B.  M.  Ledford 

Andrswi..M. •«..«. .•••.•••.< 
Chowan.......  •.•-...... .......< 

Clay 

BraiBtown..... 

Ogden 

Elf 

Cleveland 

Casar 

Columbus. 

Tabor 

WhiteviUe 

Old  Dock 

Hallsboro 

Craven , 

Vanoeboro...... 

Beech  Grove O.  T.  Richardson. 

Cumberland ,  W.  H.  Downing... 


D.  W.  Whisenhunt 

Z.  W.  Evans 

W.  T.  Bumgamer 

CarlScroggs 

G.  S.  MoClure 

W.  A.  Caasada 

J.  T.  Gardner 

A.  A.  WarUck 

D.  Boughner 

Minos  Meares 

Dr.  W.  Roes  Davis — 

C.  W.  Suggs 

J.  A.  Wyche 

W.  H.  Bray 

O.  MoLawhome •  Vanoeboro. 

New  Bern. 

Fayetteville. 


PostofBoe 


Apex,  No.  4. 

Riggsbee. 

Bear  Creek. 

SUer  City. 

Andrews. 

Ranger. 

Andrews. 

Tyner. 

HayesviUs. 

Brasstown. 

Ogden. 

HAyeeville,  No.  I. 

Shelby. 

Casar. 

Chadboum. 

Tabor. 

WhitevUle. 

Old  Dock. 

Hallsboro. 

New  Bern. 


Stedman- R.  S.  Autry.... 

Currituck J.  J.  Ferebee... 

Davidson P.  J.  Leonard.. 


Clarksburg.. 


Stedman. 

Shawboro. 

Lexington. 


Cedar  Springs J.  R.  Crouse. 

Wallburg A.  W.  Yokley., 

Tyro I  C.  F.  Koonto... 

Welcome J.  C.  Ripple 

Thomasville J.  W.  Lambeth. 

Davie 

Center  Church 

Fork  Church 


T.  R.  Hundley Lexington,  No.  2. 


Cid. 

Winston-Salem.  No.  5. 

Linwood,  No.  1. 

Lexington.  No.  4. 

Thomasville. 

8.  A.  Woodruff Mocksville. 

E.  B.  Bameycastle ,  Mocksville,  No.  6. 

W.  F.  MerrilL Mocksville.  No.  8. 


Duplin I  J.  A.  Shine I  Faison. 

Calypso J.  T.  Albritton j  Mt.  Olive. 

Rose  HiU Maury  Ward Rose  HilL 


Faison.. 


H.  J.  Faison |  Faison. 


Durham E.  J.  Parrieh ■  Durham. 

Edgecombe I  G.  T.  DeBerry Tarboro. 


Conetoe >  N.  B.  Dawson.. 


Whitakere 

Forsyth , 

Rural  HaU •_ 

Burke  Grove 

Clemmons 

KemersviUe 

Franklin 

Franklinton 

Gaston... 

Sunnyside  SchooL 

Chapel  Church 

Gates 

Granville 


M.  J.  Battle.... 
A.  B.  Atwood.. 

J.  E.  Fowler 

P.  E.  Burke..-. 
T.  W.  Griffith.. 
N.  H.  Smith... 


Conetoe. 

Whitakers. 

Winston-Salem. 

Rural  HaU. 

Winston-Salem,  No.  X. 

Clemmons. 

Kernersville. 


T.  B,  Wilder Louisburg. 


J.  C.  Winston Franklinton. 

E.  D.  Thompson Stanley. 

H.  S.  Sellers '. Kings  Mountain. 

E.  A.  Hurley ,  Gastonia. 

W.  J.  Boone '  Drum  HilL 

.  G.  Moss I  Creedmoor. 

Stovall '  C.  L.  Lewis |  Stovall. 

Creedmoor '  C.  H.  Cosart » I  Creedmoor. 

Greene W.  R.  Dixon Snow  HilL 

Grimsley's  Church |  J.  T.  Dixon i  FarmviUe. 
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CHAIRMEN  OF  COUNTY  AND  LOCAL  FARMBRS'  IN8TITUTB  COMMITTEES. 


County 


ChairmMx  of  Committae 


Guilford 

Deep  River 

HoLeansrille . 

FlflAaant  Oarden 

OoUax^ 

Halifftx 

Smtland  Neck 

Littleton 

Hwnett 

Coats. 

Duke 

Haywood 

BetfaaL. 

Roek  Hill 

Canton. 

Henderson 

Green  River  8.  H.... 

Mills  River  8.  H 

Dana 

Liberty 

Hertford. .............  _..... 

Aiioekie. 

Hoke. 

Hyde 

Middbtown 

Iiedell 

Cool  Spiinci 

Eupeptic  Springs 

MooresviUe 

Jackson 

Quallatown 

Johnston — 

Kenly— 


r 


J.  G.  Frader. 

W.  L.  Kivett 

Junius  Boon 

C.  E.  Hookart 

W.  L.  Gibbons 

J.  H.  Sherrod. 

G.  W.  Bryan. 

Claud  Sessoms 

C.  McArtan 

T.  D.  Stewart 

A.  F.  Fowler 

Dr.  G.  D.  Green... 

M.  D.  KinsUnd 

Jurvis  H.  Allison... 

E.  G.  P.  Muiry 

J.  P.  Fletcher 

J.  W.  Ward 

M.  M.  Britton 

Samuel  Rau 

R.  A.  McElUop 

W.  P.  Shaw 

A.  E.  Garrett 

J.  H.  Campbell.... 

Chas.  Brim 

J.  S.  Mann 

J.  W.  Sberrill 

W.  F.  Reeoe 

J.  E.  Patterson 

T.  J.  Williams 


Postoffiee 


Jones.............. 

PoUocksville.. 

Lee , 

Lenoir. 


Seven  Springs... 

LaGranfs 

linooln.. 

Triangle... 

McDoweU 

Old  Fort 

Macon 

MazweU  a  H... 

Otto 

HigdonviDe 

Madison 

Mars  Hill 

Martin 

Oak  City 

Mecklenburg.. 

HunterBville 

Derito 

Mitchell 

Spruce  Pine 


Prof.  Frank  H.  Brown... 

J.  E.  Rogers 

W.  M.  Saunders. 

L.  B.  Bosrette..... ....... 

J.  F.  Lee 

T.  C.  Whltaker 

A.  H.  White 

J.  R.  Rives 

G.  F.  Loftin 

G.  Q.  Quinn 

J.  E.  Jones 

H.  S.  Robinson 

J.  H.  Nixon 

E.  S.  Frisbie 

J.  L.  Burgin 

Arthur  Siler 

C.  B.  Yeargan- 

D.  T.  Cabe 

Parker  Moore 

L.  M.  Bryan 

A.  P.  Sprinkle 

P.  R.  Rives 

N.  M.  Worsley 

C.  C.  Moore 

A.  B.  McAuley 

B.  J.  Hunter 

Jos.  Bowditch 

N.  8.  Lawrence , 


Guilford  College. 

High  Point. 

McLeansviUe. 

Pleasant  Garden. 

Colfax. 

Enfield. 

Scotland  Neck. 

Littleton. 

Littleton. 

Coats. 

Duke. 

Waynesville. 

Waynesville.  No.  8. 

Deliwood. 

Canton. 

Fletcher. 

Zirconia. 

Horse  Shoe. 

HendersonviUeJf  o,  1 

HendersoneviUe. 

Winton. 

Ahoskie. 

Raeford. 

Swan  Quarter. 

Middletown. 

Statosville,  No.  6. 

StatesvUle,  No.  7. 

SUtesville.  No.  2. 

MooresviUe. 

Cullowhee. 

Whittiar. 

Smithfldd. 

Kenly. 

Benson. 

Trenton. 

PoUocksville. 

Sanford. 

Kinston. 

Seven  Springs. 

LaGrange. 

Lincolnton. 

Stanley. 

Marion. 

Old  Fort. 

Franklin. 

Franklin*  No.  1. 

Otto. 

HigdonvUle. 

MarshaU. 

MarsHiU. 

RobersonviUe. 

Oak  aty. 

Charlotte. 

HuntersvUle. 

Derita. 

Toecane. 

Spruce  Pine., 
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CHAIRMEN  OF  COUNTY  AND  LOCAL  FARMERS'  INSTITUTE  COMMITTEES. 


County 


Chairman  of  Committee  . 


Montgomery 

Star 

Mt.  Gilead 

Moore 

West  End 

Glendon 

Hemp 

Cameron 

Nash 

Stanhope  High  S. 

New  Hanover 

Northampton 

Rich  Square 

Lasker 

Onslow 

Riohlands 

Orange , 

Pamlico 

Pasquotank 

Weeksville 

Pender , 

Atkinson 

Perquimans 

Person 

Pitt 

Grimeslaud.. 

Grifton 

Polk 

Randolph 

Liberty 

Mt.  Olivet  Aeademy.. 

Parks  Cross  Roads 

Randleman 

Richmond 

EUerbe , 

Robeson 

Parkton 

8t.PauL 

Lumber  Bridge 

Fairmont 

Red  Springs. 

Rockingham 

Gold  HiU 

Ruffin 

Leaksville 

Appier 

Rowan 

China  Grove 

Liberty  S.  H 

Rockwell 

Mt.  UUa 

Rutherford 

Ellenboro 

Sampson 

Newton  Grove 

Roseboro 

Garland 

Spring  Branch 


Postoffioe 


O.  B.  Deaton 

G.  N.  Scarboro 

R.  A.  Bruton 

T.  D.  McLean 

W.  P.  Cochrane 

A.  J.  Jones 

J.  C.  Monroe 

H.  P.  McPherson 

S.  F.  Austin 

S.  H.  Brantley 

Wm.  Gregerson 

J.  W.  Jessup 

W.  E.  Spivey 

C.  S.  Lasker 

Dr.  J.  L.  Nicholson.. 
J.  M.  Franck 

A.  H.  Rimmer 

G.  T.  Famell 

R.  N.  Morgan 

H.  M.  Pritchard 

W.  M.  Hand 

Geo.  J.  Moore 

M.  H.  White 

C.  B.  Brooks 

J.  F.  Evans 

Alston  Grimes.. 

J.  C.  Gaskins 

T.  T.  BaUinger 

John  Beeson 

J.  M.  WilHams 

W.  M.  Moffitt 

J.  O.  Forester 

Will  Lassiter 

W.  C.  Leak 

E.  L.  Pegram 

J.  A.  McAllister 

W.  S.  Cobb 

G.  M.  D.  Howard 

Neil  Shaw 

N.  T.  Andrews 

J.  D.  McLean 

J.  V.  Price 

J.  P.  Wilson 

B.  L.  BlaokweU 

J.  J.  Thomas 

R.  L.  Pearson 

T.  D.  Brown 

M.  A.  Stlrewalt 

A.  N.  Trezler 

C.  M.  Fisher. 

J.  K.  Goodman 

J.  M.  Jones 

G.  8.  HarriU 

S.  H.  Hobbs 

J.  W.  Bryan 

D.  W.  Culbreth 

J.  D.  Johnson 

W.  A.  Jackson 


Troy. 

Star. 

Mt.  GUead. 

Carthage. 

West  End. 

Glendon. 

Eagle  Springs. 

Cameron. 

Nashville. 

Spring  Hope. 

Castle  Hayne. 

Rich  Square. 

Rich  Square. 

Lasker. 

Richlands. 

Richlands. 

Hillsboro. 

Bayboro. 

Elisabeth  City. 

Weeksville. 

Burgaw. 

Atkinson. 

Hertford. 

Rozboro. 

Greenville. 

Grimesland. ' 

Grifton. 

Try  on. 

Asheboro. 

Liberty. 

Moffitt. 

Ramseur. 

Randleman. 

Rockingham. 

EUerbe. 

Lumberton. 

Parkton. 

St.  Paul. 

Lumber  Bridge. 

Fairmont. 

Red  Springs. 

Madison. 

Madison. 

Pelham. 

Leakavilla. 

Reidsville,  No.  1. 

Salisbury. 

China  Grove. 

Gold  HiU,  No.  1. 

RookwelL 

Mt.  UUa. 

Rutherfordton. 

Ellenboro. 

CUnton. 

Newton  Grove. 

Roseboro. 

Garland. 

Cooper. 
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CHAIRMEN  OF  COUNTY  AND  LOCAL  FARMERS*  INSTITUTE  COMMITTEES. 


County 


Chairman  of  Committee 


I 


Sootlaad 

Stanly | 

Richfield 

Endy  S.  H ' 

Stokes. j 

Walnut  Cove 

Surry | 

Piney  Grove  Church 

CopfeUnd I 

Mt.Airy ) 

Pilot  Mountain 

Swain. I 

Transylvania I 

Selica v 

TyrrelL j 

Union:  i 

Indian  Trail i 

Prospect-. ..._-___. I 

Waxhaw I 

Win«ate I 

Vanoe ^ I 

Middleburg I 

Wake 

Zebulon 

Warren.-. ..-.-.. -._._.... 

Wise 

Washington 

Creewell 

Watauga 

Wayne 

Smith  Chapel 

Pikeville 

Hood  Swamp 

Falling  Creek 

Wilkes. 

Trap  Hill 

Wilson 

YwUdn 

Yanoqr 


W.  N.  MoKensie 

G.  T.  Dunlap 

E.  D.  Coggins 

W.  A.  Harward 

L  G.Ross 

Chap.  Bodenheimer.. 

S.  C.  Franklin 

J.  L.  Jackson 

Jos.  Osborne 

W.  J.  Herring 

D.  J.  Denney 

R.  L.  Sandidge 

W.  H.  Grogan 

C.  C.  Duckworth..... 
W.  W.  Sawyer 


Poetoffioe 


Gibson. 

Norwood. 

New  London. 

Bridgeport. 

Walnut  Cove. 

Germanton. 

Mt.  Airy. 

Mt.  Airy. 

Rookford. 

Mt.  Airy. 

Pinnacle. 

Bryson  City. 

Brevard. 

Selica. 

Columbia. 


J.  W.  Rollins I  Indian  Trail. 

S.  A.  Latham Monroe,  No.  4. 

E.  G.  Yarborough |  Waxhaw. 

Dr.  J.  R.  Jerome.. Wingate. 

J.  B.  Allen |  Henderson,  No.  4. 

J.  K.  Plummer Middleburg. 

W.  B.  Upohuroh |  Apex. 

W.  H.  Chamblee,  Jr |  Zebulon. 

H.  T.  Macon '  Wairenton. 

P.  R.  Perkinson :  Wise. 

T.  W.  Blount Roper. 

W.  T.  Hopkins |  Creswell. 

J.  C.  Horton '  Boone. 

H.  D.  Ham '  Goldsboro. 


W.  B.  Hood 

E.  T.  Crawford.. 

J.  F.  Smith 

T.  I.  Sutton 


Mt.  OUve. 
Pikeville. 
Aaron. 
Goldsboro*  No.  4. 


A.  G.  Hendren * Straw. 


M.  A.  Bryan... 

E.  B.  Dean 

A.  S.  Speer 

E.  F.  Watson... 


TrapHilL 
Wilson. 
Booneville. 
Bumsville. 


8.  H.  Hobbe.. 
T.  E.  Browno. 


STATE  FARMERS'  CONVENTION. 


President I  Clinton.  N.  C. 

Secretary '  West  Raleigh,  N. 


C. 
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WOMEN'S  INSTITUTES,  1913 


This  is  the  first  year  we  have  ever  held  as  many  institutes  in  the  State 
for  women  as  we  have  for  men.  With  each  year  interest  and  number 
in  attendance  increase.  This  is  well.  Someone  has  very  truthfully 
said  that  "The  home  is  the  center  of  all  life  and  that  woman  is  the  center 
of  the  home."  lliis  being  true  we  can  most  effectively  reach  the  people 
of  the  community  through  the  women,  therefore,  it  is  well  that  we  shall 
support  with  all  diligence  this  feature  of  our  institute  work. 

The  first  Women's  Institutes  held  in  the  State  were  in  1906,  when  21 
institutes  were  held  in  19  counties.  Since  then  they  have  grown  in 
numbers  and  attendance  each  year  until  this  year  we  held  260  Women's 
Institutes  in  97  counties  and  with  a  total  attendance  of  23,007, 

The  following  is  a  partial  list  of  the  subjects  discussed  at  the  Women's 
Institutes : 

Health  Hints. 

Care  of  the  Sick. 

Care  of  Infants. 

What  to  do  Until  the  Doctor  Comes. 

Home  Nursing. 

Home  Sanitation. 

Bread  Making. 

School  Lunches. 

Best  Methods  of  Cooking. 

The  Fireless  Cooker. 

Household  Conveniences. 

Child  Training. 

Invalid  Cookery. 

Time-saving  Appliances. 

Preventable  Diseases. 

Insect  Pests. 

The  Home  Garden. 

The  Country  Woman  and  Her  Relations  to  the  Home  and 

Community. 
The  Country  Home. 
Country  Women's  Organizations,  etc. 
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WOMEN'S  INSTITUTES,  1913. 


County 


Date 


-I- 


Alamanoe.. 


Alexander..... 
AJleghMiy 


July  34 
Aug.  21 
Aug.  22 
Attg.  23 
Aug.  25 
Aug  '  23 
Sept.  26 
Sept.  26 
July  24 
July  26 
Sept.  22 
Sept.  23 
Sept.  24 


Avery...... 

Beaufort... 


Bertie 

Bladen 

Branawiek.. 


Bttneombe 

Burke 

CabaiTua 


Caldwdl 


Camden... 
Carteret... 
CanralL... 


CaUwba.- 


Chatham... 


Cberokee.. 
Chowan 


Dec.  10 
Feb.  11 
Feb.  12 
Feb.  13 
Jan.  27 
Jan.  28 
Jan.  39 
Jan.  17 
Feb.  3 
Feb.  4 
Jan.  28 
Jan.  39 
Jan.  30 
Jan.  31 
Feb.  1 
Aug.  12 
Aug.  18 
Aug.  6 
Aug.  10 
July  80 
July  31 
Aug.  1 
Sept.  16 
Sept.  16 
Sept.  17 
Jan.  17 
Jan.  31 
July  21 
July  22 
Aug.  2 
Aug.  4 
Aug.  5 
Aug.  19 

Aug.  20 
Sept.  15 
July  18 
July  10 
July  21 
July  22 
July  21 
July  25 
Dec  20 


Location 


Oakdale 

Elon  College 

Maywood  Aeademy.. 

Friendship  H.  8. 

Hawaelda  S.  H. 

Taylorsville 

Spaita 

Qlade  Valley  S.  H. .. 

Wadeaboro 

Peaohland. 

Je£Fer8on 

Graasy  Creek 

Sootteville 


Pantego 

Bath 

Aurora ..._ 

Washington. 

Aulander. 

Mara  HiU 

Windsor 

Dublin 

Council 

Abbottsbuxg 

Aah 

i  Cool  Run  8.  H 

Supply 

BoUvla. 

,  Winnabow 

I  Democrat 

Swannanoa 

I  Hildebrand 

I  Hickory  Grove  S  H.. 
I  Harrisburg.. 


Lecturers 


Mt.  Pleasant 

Concord 

Granite  Falls. 

Oak  Hill 

Patterson  School 

Camden  C.  H 

Newport 

Leasburg 

Yanoeyville 

Terrell 

St.  James  S.  H 

Conover 

Wesley's    Chapel   Camp 

Ground. 

Cloninger's  Farm 

Claremont. | 

Bynum ; 

Farrington. ! 

Goldston i 

Siler  City ! 

Murphy 

Andrews 

Edenton 


Miss  Hudgins,  Miss  Carpenter. 
Mrs.  Hollowell,  Miss  Ward. 
Mrs.  HoUowell.  Miss  Ward. 
Mrs.  Hollowell.  Miss  Ward. 
Mrs.  Hollowell,  Miss  Ward. 
Mrs.  Whitted.  Bfiss  Mahler. 
Miss  Webb.  Mrs.  Slagle. 
Miss  Webb.  Mrs.  Slagle. 
Mrs.  Hutt.  Miss  White. 
Mrs.  Hutt,  Miss  White. 
Miss  Webb,  Mrs.  Slagle. 
Miss  Webb,  Mrs.  Slagle. 
Miss  Webb,  Mrs.  Slagle. 

Mrs.  MoKimmon.  Mrs.  Cunningham. 

Mrs.  Hutt,  Miss  Ward. 

Mrs.  Hutt.  Miss  Ward. 

Mrs.  Hutt.  Miss  Ward. 

Mrs.  HoUowell.  Mias  Mahler. 

Mrs.  Hollowell,  Mias- Mahler. 

Mrs.  HolloweU.  Miss  Mahler. 

Mrs.  McKimmon,  Mrs.  Cuzmingham. 

Mrs.  Cunningham. 

Mrs.  McKimmon.  Mrs.  Cunningham. 

Miss  Ward,  Mrs.  Cunningham. 

Miss  Ward.  Mrs.  Cunningham. 

Miaa  Ward.  Mrs.  Cunningham. 

Miss  Ward,  Mrs.  Cunningham. 

Mias  Ward,  Mrs.  Cunningham. 

Mrs.  Whitted.  Mias  Mahler. 

Mrs.  Whitted,  Miss  Mahler. 

Mrs.  Hutt,  Miss  Clement. 

Mrs.  Whitted.  Mias  Mahler. 

Miss  Hudgins.  Miss  Carpenter. 

Miss  Hudgins,  Miss  Carpenter. 

Miss  Hudgins,  Mias  Carpenter. 

Miss  Webb.  Mrs.  Slagle. 

Miss  Webb,  Mrs.  Slagle. 

Miss  Webb,  Mrs.  Slagle. 

Mrs.Whitted,  Miss  Mahler. 

Mrs.  Hutt. 

Mrs.  HoUowell.  Miss  Phelps. 

Mrs.  HoUoweU,  Miss  Phelps. 

Mrs.  Hutt.  Miss  White. 

Mrs.  Hutt,  Miss  White. 

Mrs.  Hutt,  Miss  White. 

Mrs.  Whitted.  Miss  Mahler. 

Mrs.  Whitted.  Miss  Mahler. 

Miss  Webb.  Mrs.  Slagle. 

Miss  Hudgins.  Miss  Carpenter. 

Miss  Hudgins,  Miss  Carpenter. 

Miss  Hudgins,  Miss  Carpenter. 

Miss  Hudgins.  Miss  Carpenter. 

Miss  Parker,  Miss  Mahler. 

Miss  Parker.  Miss  Mahler. 

Mrs.  McKimmon.  Mrs.  Cunningham. 
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County 


Dat« 


Location 


Leoturers 


Clay July  22 

July  23 
July  24 

dereland '  Aug.  16 

I  Aug.  23 

Columbus '  Jan.  22 

Jan.  24 
Jan.  25 
Jan.  27 

Craven Jan.  29 

Ffeb.  1 
Feb.    4 

Cumberland Fsb.    3 

I  Ftob.  10 
Ff>b.  11 

Cuirituok Jan.  14 

Jan.  15 

Dare 

Davidson '  July  10 

July  24 
July  25 
July  26 
Aug.  18 
Aug.  19 

Dayie Aug.    8 

Aug.    9 

Duplin Jan.  21 

Jan.  22 

Durham July  18 

Edgecombe -  Feb.    8 

Feb.  5 
Feb.  16 
Feb.  22 
Sept.  11 
;  Sept.  12 
Aug.  7 
Aug.  11 
Aug.  12 
Aug.  16 

Franklin. Feb.  15 

Feb.  17 


Ogden 

Elf 

j  Hayesville 

I  Shelby 

Casar 

'  Hallsboro 

Chadbourn 

Tabor 

I  Old  Dock 

I  Beeoh  Grove  S.  ] 
I  Vanceboro 

Dover 

•  Fayetteville 

Stedman 

Wade 

Currituck  C.  H., 

JarviAurg 


Forsyth.. 


Gaston Aug.  16 

Aug.  18 
Aug.  20 

Gates Jan.  20 

Graham 

Granville Feb.  13 

Feb.  14 


Kennedy  8.  H 

Enterprise 

WaUburg 

Tyro 

Clarksburg 

Cedar  Springs  S.  H... 

Center  Church 

Fork  Church 

Concord  8.  H 

Faison 

Redwood  8.  H 

1  Speed 

'  Whitakers 

'  ICaoelesfield 

'  Brick  SchooL 

Test  Farm 

I  Tarboro , 

'  Rural  HalL 

Burke's  Grove 

Clemmons 

I  Kemersville 

'  Franklinton 

I  Louisburg 

'  MapleviUe 

■  Inglehart 

Sunnyside  8.  H 

Chapel  Church 

Stanley 

Gatesville 


.   Miss  Parker.  Miss  Mahler. 
I  Miss  Parker.  Miss  Mahler. 

Miss  Parker,  Miss  Mahler. 

Mrs.  Hutt.  Mies  Clement. 

Mrs.  Hutt,  Miss  Clement. 

Mrs.  McKimmon.  Mrs.  Cunningham. 

Mrs.  McKimmon.  Mrs.  Cunningham. 

Mrs.  McKimmon,  Mrs.  Cunningham. 

Mrs.  Cunningham. 

Mrs.  Hutt. 
..  Mrs.  Hutt. 
..|  Mrs.  Hutt,  Miss  Ward. 
..I  Mrs.  McKimmon,  Mrs.  Cunningham. 
..   Mrs.  McKimmon,  Mrs.  Cunningham. 
..   Mrs.  McKimmon,  Mrs.  Cunningham. 
..   Mrs.  Whitted,  Miss  Mahler 
..  Mrs.  Whitted.  Miss  Mahler. 

.   Miss  Parker.  Miss  Mahler. 

J  Mn.  HoUowelU,  Miss  Phelps. 

.;  Mrs.  Hollowell.  Miss  Phelps. 

.1  Mrs.  HoUowell.  Miss  Phelps. 

.   Miss  Hudgins.  Miss  Capps. 

..   Mies  Hudgins,  Miss  Capps. 

.   Mrs.  HoUoweU,  Miss  Wsrd. 

.   Mrs.  Hollowell.  Miss  Ward. 

.1  Mn.  Hutt.  Mrs.  Ward. 

J  Mrs.  Hutt.  Miss  Ward. 

J  Mrs.  Hollowell.  Miss  Phdps. 

J  Mrs.  HoUoweU.  Miss  Mahler. 

J  Mrs.  HoUowell.  Miss  Mahler. 

J  Mrs.  Hutt,  Miss  Ward. 

.1  Mn.  HoUoweU.  Miss  Mahler. 

.1  Mrs.  McKimmon.  Mr*.  Henley. 

J  Mn.  McKimmon. 

.<  Mn.  HoUoweU.  Miss  Ward. 

.   Mrs.  HoUoweU.  Miss  Ward. 

Mn.  HoUoweU.  Miss  Ward. 

Mn.  HoUoweU.  Miss  Ward. 

Mn.  HoUoweU.  Miss  Mahler. 

Mn.  HoUoweU.  Miss  Mahler. 

Mn.  McKimmon. 

Bin.  McKimmon. 

Mrs.  Hutt,  Miss  Clement. 

Mn.  Hutt,  Miss  Clement. 

Mn.  Hutt.  Miss  Clement. 

Mrs.  Whitted.  Miss  Mahler. 


J 


Greene Jan.  25 

Guilford July  25 

Aug.  18 

Aug.  19 

;  Aug.  20 

i  Sept.    1 


Oxford 

Hester 

Test  Farm 

Snow  HUl 

Pleasant  Garden.. 

Deep  River 

Battleground 

McLeansburg 

Colfax 


Mrs.  HoUoweU.  Miss  Mahler. 
Mn.  HoUoweU.  Miss  Mahler. 
Mn.  McKimmon. 
Mn.  Hutt. 

Miss  Hudgins.  Miss  Carpenter. 
Mn.  HoUoweU.  Miss  Ward. 
Mn.  HoUoweU.  Miss  Ward. 
Mrs.  HoUoweU.  Mies  Wsrd. 
Miss  Webb.  Mn.  Slagle. 
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County 


Halifax 


Harnett — 
Haywood.. 


Hendanon... 


Hertford. 


Hoke.. 
Hyde.. 


Date 


Location 


IndelL. 


Jaekiott 

Johnston... 


Jones... 


lineoln.. 
Msoon — 


Martin.^..... 

MoDoweU 

MaeUenburg.. 

MiteheU 

Hontsomary.. 
Moota 


Jan.  25 
Feb.  7 
Feb.  8 
Feb.  12 
Aug.  0 
Aug.  11 
Aug.  5 
Aug.  7 
Aug.  8 
Jan.  21 
Jan.  22 
Jan.  30 
July  21 
Dee.  12 
Deo.  13 
Dee.  14 
Deo.  10 
Mar. 

13-14 
July  28 
Aug.  10 
Aug.  21 
Aug.  22 
July  28 
July  20 
Jan.  13 
Jan.  14 
Jan.  1ft 
Mar.  28 
Jan.  27 
Feb.  0 
Aug.  0 
Jan.  24 
Feb.  3 
Aug.  21 
Aug.  22 
Aug.  26 
July  30 
July  31 
Aug.  1 
Aug.  2 
Aug.  13 
Aug.  14 
Jan.  31 
Feb.  1 
Aug.  12 
Aug.  15 
July  29 
July  81 
Aug.  1 
Aug.  19 
6!epL  5 
Aug.  7 
Aug.  11 
Aug.  9 
Aug.  11 
July  18 
July  19 


Scotland  Neck. 

Weldon 

Littleton 

Dunn..... 

Bethel 

RockHiU 

Green  River 

MilU  River 

Liberty  S.  H.... 

Win  ton 

Murfieesboro.-.. 

Ahoekie 

Raeford. 

Swan  Quarter... 
Lake  Landing.. 

Fairfield 

Sladesville 


Lecturers 


I  Sladesville 

I  Mooreeville 

I  Iredell  Test  Farm.. 

Cool  Springs 

Eupeptic  Springs... 
I  Quallatown 

Cullowhee , 

i  Woodward  S.  H.... 

I  Selma 

i  Benson 

Smithfield 

Pollocksville 

Trenton 

Sanford 

I  La  Orange 

I  Kinston. 

I  Iron  Station 

'  Raepsville 

Triangle 

I  Higdonville 

:  MazweU'sS.  H 

Franklin 

Otto 

Mars  Hill 

MarshaU. 

RobersonviUe 

Oak  City 

Marion 

Old  Fort 

Huntersville 

Arlington 

Rhyne 

Dixie 

Charlotte 

Spruoe  Pine 

Bakersville 

Star 

Mt.Gaead 

Cameron 

Aberdeen 


Mrs  Whitted.  Miss  Mahler. 

Mrs.  Hollowell.  Miss  Mahler. 

Mrs.  Hollowell,  Miss  Mahler. 

Mrs.  McKimmon,  Mrs.  Cunningham. 

Miss  Mahler,  Mrs.  Whitted. 

Mias  Mahler,  Mrs.  Whitted. 

Miss  Mahler,  Mn.  Whitted. 

Mias  Mahler,  Mrs.  Whitted. 

Miss  Mahler,  Mrs.  Whitted. 

Miss  Mahler,  Mrs.  Whitted. 

Miss  Mahler.  Mr*.  Whitted. 

Mrs.  HolloweU.  Miss  Mahler. 

Mrs.  Hutt.  Miss  White. 

Mrs.  McKimmon,  Mrs.  Cunningham. 

Mrs.  McKimmon,  Mrs.  Cunningham. 

Mrs.  McKimmon.  Mrs.  Cunningham. 

Mrs.  McKimmon,  Mrs.  Cunningham. 

Mrs.  McKimmon,  Mias  Mahler. 
Biiss  Hudgins,  Miss  Crapenter. 
Mrs.  McKimmon,  Mrs.  Orr. 
Miss  Mahler.  Mn.  Whitted. 
Miss  Mahler,  Mrs.  Whitted. 
Miss  Parker.  Miss  Mahler. 
Miss  Parker,  Miss  Mahler. 
Mrs.  Hutt.  Miss  Ward. 
Mrs.  Hutt.  Miss  Ward. 
Mrs.  Hutt.  Miss  Ward. 
Mrs.  McKimmon,  Miss  Mahler. 
Mrs.  Hutt. 

Mrs.  Hutt.  Miss  Ward. 
Miss  Hudgins.  Miss  Cappe. 
Mrs.  Hutt.  Miss  Ward. 
Mrs.  Hutt,  Miss  Ward. 
Mrs.  Hutt,  Miss  Clement. 
Mrs.  Hutt.  Miss  Clement. 
Mrs.  Hutt,  Mias  Clement. 
Mias  Parker.  Miss  Mahler. 
Miss  Parker.  Miss  Mahler. 
Mias  Parker.  Miss  Mahler. 
Miss  Parker,  Miss  Mahler. 
Miss  Mahler,  Mrs.  Whitted. 
Miss  Mahler,  Mrs.  Whitted. 
Mrs.  Hollowell.  Miss  Mahler. 
Mrs.  Hollowell,  Miss  Mahler. 
Mrs.  Hutt,  Miss  Clement. 
Miss  Mahler.  Mrs.  Whitted. 
Miss  Hudgins,  Miss  Carpenter. 
Mrs.  Hutt.  Miss  White. 
Mrs.  Hutt,  Miss  White. 
Mrs.  Hutt,  Miss  Clement. 
Mrs.  Orr. 

Mrs.  Hutt,  Miss  Clement. 
Mrs.  Hutt,  Miss  Clement. 
Miss  Hudgins.  Miss  Capps. 
Miss  Hudgins,  Mias  Capps. 
Mrs.  Whitted.  Miss  White. 
Mrs.  Whitted,  Mias  White. 
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County 


Hooxe.. 


Naoh. 


New  Hanover.. 
Northampton... 


Onolow., 


Orange 

Pamlico 

Paaquotank.. 


Pender.. 


Perquimans.. 

Person 

Pitt 


Polk 

Randolph.. 


Richmond., 
Robeson.... 


Date 


Rockingham- 
Rowan 


Rutherford.. 
Sampson 


Scotland.. 
Stanly.... 


Stokes.. 


Aug.  4 
Aug.  6 
Aug.  7 
Aug.  8 
Feb.  4 
Feb.  18 
Sept.  11 
Jan.  20 
Jan.  23 
Jan.  24 
Feb.  6 
Jan.  28 
Feb.  6 
July  18 
Jan.  30 
Jan.  16 
Jan.  18 
Jan.  21 
Feb.  6 
Jan.  13 
July  19 
Dec.  9 
Feb.  7 
Feb.  8 
Feb.  10 
Aug.  4 
July  23 
Aug.  20 
Aug.  21 
Aug.  22 
Aug.  23 
July  22 
July  2S 
Jan.  13 
Jan.  14 
Jan.  16 
Jan.  18 
Jan.  23 
July  23 
Aug.  15 
July  26 
Aug.  2 
Aug.  15 
Aug.  16 
Aug.  25 
Aug.  13 
Aug.  14 
Jan.  20 
Feb.  6 
Feb.  7 
Feb.  13 
Feb.  14 
Jan.  15 
Aug.  12 
Aug.  13 
Aug.  14 
Aug.  13 
Aug.  14 


Lecturers 


West  End. 

Carthage. 

Glendon 

Elise. 

Nashville 

Stanhope  S.  H 

Stanhope  S.  H 

Wrightsboro 

Lasker , 

Rich  Square , 

Seaboard 

Harris  8.  H 

Richlands 

Efland , 

Bayboro 

Elisabeth  City 

Salem 

Burgaw , 

Atkinson , 

Hertford , 

Rozboro 

Farmville 

Grifton 

Greenville 

Grimesland 

Columbus 

Liberty 

Farmer , 

Mt.  Olivet  Academy. 

Park's  X  Roads 

Sophia 

Hoffman 

Rockingham 

Lumber  Bridge 

Red  Springs 

Lumberton 

St.  Paul 

Fairmont 

Ruffin 

Gold  Hill 

Mt.  Ulla 

China  Grove 

Liberty  S.  H 

Rockwell 

Woodleaf 

Rutherfordton , 

Ellenboro 

Clinton 

Garland 

Salemburg 

Newton  Grove 

Spring  Branch , 

John's  Station , 

Big  lick 

Endy  S.  H 

Richfield 

Walnut  Cove 

Danbury 


Miss 
Miss 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Miss 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Birs. 
Miss 
Miss 
MiBS 
Miss 
Miss 
Min 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Miss 
Miss 
Miss 
Miss 
Miss 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Miss 
Miss 
Mias 
Mrs. 
Mrs. 


Hudgins,  Miss  Carpenter. 
Hudgins,  Miss  Carptnter. 
Hudgins,  Miss  Cappe. 
Hudgins,  Miss  Cappe. 
HoUoweU.  Miss  Mahler. 
Hutt,  Miss  Ward. 
McKimmon,  Mrs.  Henley. 
McKimmon,  Mrs.  Cunningham. 
HoUoweU.  Miss  Mahler. 
Whitted.  Miss  Mahler. 
HoUowell,  Miss  Mahler. 
Hutt. 

Hutt,  Miss  Ward. 
Parker,  Miss  Mahler. 
Hutt. 

Whitted.  Miss  Mahler. 
Whitted,  Miss  Mahler. 
McKimmon,  Mrs.  Cunningham. 
McKimmon,  Mrs.  Cunningham. 
Whitted,  Miss  Mahler. 
HoUoweU,  Miss  Phelpe. 
McKimmon.  Mrs.  Cunningham. 
Hutt,  Mias  Ward. 
Hutt,  Miss  Ward. 
Hutt,  Mias  Ward. 
Mahler,  Mrs.  Whitted. 
Hudgins,  Miss  Carpenter. 
Hudgins.  Miss  Capps. 
Hudgins,  Min  Capps. 
Hudgins,  Miss  Cappe. 
Hudgins,  Miss  Cappe. 
Hutt.  MisB  White. 
Hutt.  Miss  White. 
McKimmon.  Mrq.  Cunnignham. 
McKimmon,  Mrs.  Cunningham. 
McKimmon.  Mrs.  Cunningham. 
iSlcKimmon,  Mrs.  Cunningham. 
McKimmon,  Mrs.  Cunningham. 
HoUoweU,  Miss  Phelps. 
HoUoweU.  Miss  Waid. 
Hudgins,  Miss  Carpenter. 
Hudgins,  Miss  Carpenter. 
Hudgins,  Miss  Capps. 
Hudgins,  Mias  Cappe. 
Mahler.  Mrs.  Whitted. 
Hutt.  Miss  Clement. 
Hutt,  Mias  Clement. 
Hutt,  Miss  Ward. 
McKimmon.  Mrs.  Cunningham. 
McKimmon,  Mrs.  Cunningham. 
McKimmon.  Mrs.  n^^ny^jnghinn , 
McKimmon,  Mrs.  Cunningham. 
McKimmon.  Mrs.  Cunningham.  ^ 
Hudgins.  Miss  Capps. 
Hudgins,  Miss  Cappe. 
Hudgins.  Miss  Capps. 
HoUoweU.  Wiss  Ward. 
HoUoweU.  Mi»  Ward. 
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County 


Date 


Location 


Leotuxers 


Surry-. 


Swain 

Tranaylvania 

Tyrrell 

Union. 

Vance .-., 

Wake 

Warren 

Waahington... 

Watauga 

Wayne. 


Wilkes... 

Wilson... 
Yadkin.. 
Yancey.. 


Aug.    2  I 
[Aug.    4 
I  Aug.    6 
,  Aug.    6  I 
!  Sept.  29  I 
I  July  26 
I  Aug.    6  I 
,  Dec.  18  I 
July  26  ' 
July  28  I 
July  20 
July  30 
Feb.  11  ' 
Feb.  12  I 
Sept.    0 
Feb.  10  I 
Feb.  10  I 
Deo.  10  , 
Dec.  17  I 
Deo.  19  I 
Sept.  10 
Sept.  20 
Jan.   15 
Jan.   16 
Jan.   17 
Jan.   18 
Jan.   23 
July  28 
July  29 
July  30 
Sept.  27 
Feb.  15 
Feb.  17 
July  31 
Aug.    1 
Aug.    8 
Aug.    0 


Copeland 

Pilot  Mountain.. 

Weetfield 

Antiooh  Church.. 

Piney  Grove 

Bryson  City 

Selica 

Columbia 

Wingata 

Wazhaw 

Prospect 

Indian  Trail 

Middleburg 

Bear  Pond 

Henderson 

Zebuloo 

Warrenton 

Plymouth 

Mackey's  Ferry.. 
Creewell.. _.-_.._ . 

Valle  Cruda 

Boone 

Hood  Swamp 

Salem  Church.... 
Falling  Creek.... 
Smith's  Chapel.. 
Seven  Springs.... 

Beaver  Creek 

Wilkerboro 

Honda 

Trap  Hill 

Stantonsburg 

Lucama 

Yadkinville 

Booneville 

Bumsville 

Bald  Creek 


I  ■ 


Mrs.  Hollowell.  Miss  Phelpe. 

Mrs.  HoUoweU,  Miss  Phelpe. 

Mrs.  HoUoweU,  Miss  Phelpe. 

Mrs.  HoUoweU,  Miss  Ward. 

Miss  Webb,  Mrs.  Slagle. 
Parker,  Miss  Mahler. 
I  Miss  Mahler,  Mrs.  Whitted. 
'  Mrs.  MoKimmon,  Mrs.  Cunningham. 
I  Mrs.  Hutt,  Miss  White. 

Mrs.  Hutt,  Miss  White. 
I  Mrs.  Hutt,  Miss  White. 
I  Mrs.  Hutt,  Miss  White. 

Mrs.  HoUoweU,  Miss  Mahler. 
I  Mrs.  HoUoweU,  Miss  Mahler. 
I  Miss  Ward. 
I  Mrs.  Hutt,  Miss  Ward. 
I  Mrs.  HoUoweU,  Miss  Mahler. 
I  Mrs.  MoKimmon,  Mrs.  Cunningham. 
I  Mrs.  MoKimmon,  Mrs.  Cunningham. 

Mrs.  MoKimmon,  Mrs.  Cunningham. 
I  Miss  Webb.  Mrs.  SUgle. 
I  Miss  Webb,  Mrs.  Slagle. 
I  Mrs.  Hutt,  Miss  Ward. 

Mrs.  Hutt.  Biiss  Ward. 
'  Mrs.  Hutt,  Miss  Ward. 
I  Mrs.  Hutt,  Miss  Ward. 

Mrs.  Hutt,  Miss  Ward. 

Mrs.  HoUoweU,  Miss  Phelps. 

Mrs.  HoUoweU.  Miss  Phelps. 

Mrs.  HoUoweU,  Miss  Phelps. 

Miss  Webb,  Mrs.  Slagle 

Mrs.  Hutt,  Miss  Ward. 

Mrs.  Hutt,  Miss  Ward. 

Mrs.  HoUoweU.  Miss  Phelpe. 

Mrs.  HoUoweU,  Miss  Phelps. 

Mrs.  Hutt,  Mils  Clement. 

Mrs.  Hutt,  Miss  Clement. 


I 


LECTURERS  AND  SUBJECTS. 


Name 


I 


Subjects 


Ca^pfs,  MiSB  EuzABBTB 16  |  Bread  Making. 

I        I  Lunches. 

Household  Conveniences. 

CABPnmn,  Miss  Nora 15  !  Bread  Making. 

I        I  Pin  Money  on  the  Farm. 

CLUiBirr,  MiBB  LnfDA 17  i  School  Lunches. 

Bread  Making. 

CmnnKOHAif,  Mas.  J.  S 40  '  Bread  Making. 

I  Household  Conveniences 
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Name 


Subject! 


Bbklbt,  Mrs.  J.  M 3     Bread  Making. 


HOLLOWXLL,  MB8.  W.  R.... 


HuDoiNS,  MxB8  Cabbie.. 


HXTPT,  Mb8.  W.  N.. 


Mahlbb,  Mu8  Louxsb.. 


McKniMON,  Mb8.  Jans.. 


Pabkbb,  Miss  Kathabxnb.. 


Phblps,  Miss  Caboukb  B.. 


Slaols,  Mbs.  Hbmbt.. 


Wabd,  Miss  Jakb  £.. 


Wbbb,  Miss  Lucis.. 


Whitb,  Miss  Jbssib.. 


Wbittbd,  Mbs.  J.  M.. 


,  HouBehold  Conveniences, 
i  The  Home  Garden. 
,  55  ,  Care  of  Infanta. 
I        J  Value  of  Fooda. 
j  Bread  Making. 

I  The  Country   Woman   and   Her  Relation  to 
Home  and  Community. 
32     The  Country  Home. 
Child  Training. 
Canning. 
Home  Nursing. 
64     Influence  of  Foods. 
Care  of  Infants. 

What  to  Do  till  the  Doctor  Comep. 
66     Kitchen  Conveniences. 
Biscuit  Demonstration. 
Bread  Making. 

42  Breads  and  Bread  Making. 
Health  Talks. 
Breads  and  Bread  Making. 
Health  Hints. 
Household  Conveniences. 

I  Care  of  the  Sick. 
13  I  Home  Conveniences. 

Country  Women's  Organisations. 

43  Home  Care  of  the  Sick. 
Bread  Making. 

13     Fireless  Cooker. 

Bread  Making. 
17  ;  Care  of  the  Sick. 

Fireless  Cooker. 

Bread  Making. 
26    Poultry  Raising. 

Care  of  Infants. 

Bread  Making. 


Connty  and  Local  Women's  Organliailong. 

The  plan  of  organization  of  the  Women's  Institutes  is  the  same  as 
for  men.  An  active,  interested  woman  is  selected  for  chairman  and  she 
is  given  the  best  committee  that  can  be  selected  to  assist  her.  The 
chairman  and  other  members  of  the  committee  are  expected  to  work  up 
interest  in  Women's  institutes  and  endeavor  to  get  the  cooperation  of 
all  the  progressive  farm  women  of  the  community  in  securing  attend- 
ance at  the  institutes.  They  are  also  expected  to  have  committee  meet- 
ings during  the  year  to  discuss  among  themselves  questions  pertaining 
to  their  work.  They  should  invite  the  women  of  the  community  to  join 
them  at  these  committee  meetings  and  take  part  in  the  discussions. 
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LIST  OF  CHAIRMEN  OF  WOMEN'S  INSTITUTE  COMMITTEES. 

Connty 

Chairman  of  Committee 

Poatoffioe 

Oakdale. 

Maywood 

Hawfielda 

Alexander 

Alleghany 

Sootteyille 

Anson , 

Peaohland 

Ashe 

Qraaey  Creek 

Bertie 

Windsor 

Bladen 

Brunswiok 

Cool  Run 

Supply 

Winnabow 

Buncombe: 

Democrat....... 

Swannanoa  Test  Farm. 
Cabarrus. '._, 

Harrisburg 

Caldwell: 

Granite  Falls 

Oak  Hill 

Camden 

CasweU 

Leasburg. 

Carteret. 

Catawba: 

TeneU 

Conover........ . . . . 

Claremont 

Wesley's  Chapel 

Fairview  8.  H 

Chatham 

Fanington 

Goldston 

Sileraty 

Cherokee 

Murphy 

Clay 

Ogden 

Elf 

Cleyeland. 

Columbus 

Craven...................... 

Cumberland 

Stedman. 

Currituck 

Jarvisburg..^ 

Davidson: 

Clarksbury. 

Cedar  Springs ■ 

Enterprise 

Wallburg 

Tyro 

Kennedy  School  House. 


Mrs.  J.  A.  Homaday.. 
Miss  Mary  McCuUoch.. 

Mrs.  R.  W.  Scott 

Mrs.  W.  J.  Reece 

Mrs.  T.  J.  Carson 

Mrs.  E.  E.  Plummer... 

Mrs.  J.  G.  Boylin 

Mrs.  M.  L.  Home 

Mrs.  C.  H.  Smithdeai.. 

Mrs.  Ed.  Greer 

Miss  Clara  Pigg 

Mrs.  W.  E.  Copeland... 

Mrs.  W.  F.  McNeiU 

Mn.  Q.  K.  Mints 

Mrs.  T.  Mints 

Mrs.  C.  W.  Kirby 

Birs.  Jack  Johnson 


I  Miss  Bert  Roberts... 
Mis.  R.  W.  CoUett.. 
Mrs.  D.  B.  Parrish.. 
Mrs.  W.  D.  Harris... 


I  Mrs.  J.  M.  Yount 

Miss  Littie  Deal 

Mrs.  H.  C.  Ferebee... 

Miss  Margaret  Page.. 
j  Miss  Mattie  Pullian.. 

Mrs.  H.  I.  Pridgen... 


Liberty. 

Burlington. 

Haw  River. 

liledoun. 

Sparta. 

Soottsville. 

Wadesboro. 

Peaohland. 

Jefferson. 

Grassy  Creek. 

Coleraine. 

Windsor. 

DubUn. 

MiU  Branch. 

Shallotte. 

Supply. 

Winnabow. 

Democrat. 
Swannanoa. 
Concord. 
Harrisburg. 

Granite  Falls. 

Lenoir. 

Camden. 

YanoeyriUe. 

Leasburg. 

Newport. 


Mrs.  T.  F.  Connor 

Mrs.  J.  A.  Yount 

Mrs.  H.  S.  Amdt 

Mrs.  Gordon  Wilfong.... 

Mrs.  John  Smith 

Miss  Bonnie  Cole 

Mrs.  J.  R.  Matthews 

Miss  Moliie  Goldston 

Mrs.  D.  L.  Webster 

Mrs.  Geo.  Walker 

Mrs.  J.  T.  Hayes 

Mrs.  Claud  Sanderson — 

Mrs.  R.  L.  Johnston 

Miss  Mary  Ray , 

Mrs.  Elam 

Mrs.  J.  A.  Formyduval.. 

Mrs.  B.  P.  Whitford 

Mrs.  M.  Maxwell 

Mrs.  Bessie  Butler 

Mrs.  H.  E.  Morrisette... 
Mrs.  H.  D.  Newbern 


I  Mrs.  Carrie  Clodfelter.. 

Mrs.  J.  R.  Grouse 

I  Mrs.  M.E.  Mock 

Mrs.  C.  M.  WaU 

Mrs.  Mary  Wilson 

Mrs.  B.  E.  Paine 


J  Terrell. 
.   Conover. 
.1  Claremont. 
.'  Newton. 
.;  Hickory. 
.'  Riggsbee. 

New  HUl. 
.  Goldston. 
J  SilerCity. 

Andrews. 

TomoUa. 

Hayesville. 

Brasstown. 

Hayesville. 
I  Cleveland  Mills. 
I  Old  Dock. 
I  Askin. 

Fayetteville. 
I  Stedman. 

Currituck. 

Powells  Point. 

Lexington. 

Cid. 

Enterprise. 

Wallburg. 

Linwood. 

Thomasville. 
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County 


Chairman  of  Committee 


Davie: 

Center  Church...., 

Fork  Church 

Duplin 

Durham 

Edgecombe 

Whitakers 

Forssrth: 

ClemmonB 

Burke'g  Grove 

IVanklin ^ 

Qaston: 

Sunnyaide  S.  H. 

Chapel  Church 

Gates 

Guilford: 

CoUax 

Pleasant  Garden... 
Halifax 

Littleton 

Haywood: 

Bethel 

Rock  Hill 

Henderson: 

Green  River  S.  H.. 

Mills  River 

Liberty  S.  H 

Hertford 

Murfreesboro 

Hoke 

Hyde 

Fairfield 

IredeU 

Cool  Springs 

Eu]>eptic  Springs.. 
Jackson , 

Quallatown 

Johnston 

Jones 

Trenton 


Poetoffioe 


Mrs.  W.  H.  Griffin '  Mocksville. 


Mrs.  Jos.  Brimgar 

Mrs.  I.  L.  Faison 

Mrs.  Ike  Suite 

Mrs.  B.  F.  Shelton.... 
Mrs.  L.  L.  Draughon.. 


Mrs.  T.  W.  Griffith... 
Mrs.  H.  W.  Johnson- 
Mrs.  J.  B.  Fulghum.. 


I 


Mocksville 

Faison. 

Durham. 

Speed. 

Whitakers. 

Clemmons. 

Winston-Salem. 

Louisburg. 


Mrs.  J.  T.  Gates '  Bessemer  City. 

Mrs.  Peter  Rhyne '  Gastonia. 

Mrs.  R.  W.  Simpson Trotville. 


Mrs.  Henry  Cude... 
Mrs.  S.  L.  Foust.... 
Mrs.  G.  W.  Bryan.. 
Mrs.  J.  W.  Rhodes.. 


Colfax. 

Pleasant  Garden. 
Scotland  Neck. 
Littleton. 


Mrs.  J.  E.  Wilson J..   Canton. 

Mrs.  Jas.  Boyd Waynesville. 


Lenoir 

Lincoln: 

Iron  Station 

Reopsville 

McDowell 

Old  Fort 

Macon: 

Higdonville 

Maxwell's  S.  H.. 

Otto 

Madison: 

Mars  HiU 

Marshall 

Martin 

Oak  City 


Mrs.  P.  J.  Hart 

Mrs.  Tom  Osborne 

Miss  Willie  Brown 

Mrs.  S.  B.  Taylor 

Mrs.  J.  D.  Bruner , 

Mrs.  T.  B.  Upchurch.. 

Mrs.  S.  D.  Mann 

Mrs.  J.  C.  Watson 

Mrs.  W.  L.  Cook 

Miss  Mabel  Swann 

Mrs.  R.  L.  Alexander.. 
Mrs.  A.  C.  Reynolds.. 
Mrs.  P.  H.  Ferguson.., 

Mrs.  J.  L.  Boyette 

Mrs.  Geo.  White 

Miss  Bessie  Whitaker.. 

Miss  Mamie  Carter 

Mrs.  Mary  D.  Pitte.... 


Ziroonia. 

Horse  Shoe. 

Hendersonville. 

Winton. 

Murfreesboro. 

Raeford. 

Swan  Quarter. 

Fairfield. 

Mooresville. 

Elmwood. 

Harmony. 

CuUowhee. 

Whittier. 

Kenly. 

Pollocksville. 

Trenton. 

Glendon. 

LaGrange. 


Afrs.  S.  N.  Brown i  Iron  Station. 

Mrs.  L.  S.  Kiser I  ReepsvUle. 

Mrs.  J.  E.  Jimeson Garden  City. 

Mrs.  Chas.  Burgin Old  Fort. 

I 

Mrs.  S.  E.  Gray I  Higdonville. 

Mrs.  Henry  Slagle |  Franklin. 

I  Mrs.  D.  P.  Cabe ,  Otto. 


Mrs.  R.  L.  Runion 

Mlbs  Ollie  Hendricks.. 
Mrs.  W.  T.  Taylor.... 


Mars  Hill. 
Marshall. 
Robersonville. 


Mrs.  Justus  Everett i  Palmyra. 
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County  I  Chatrman  of  Committee  Postoffioe 


Meoklenburs:  I 

HuntenviUe I  Mrs.  Hattie  Bradford Huntersville. 

Paw  Creek j  Mre.  Felix  Beatty '  Paw  Creek. 

Dixie Mrs.  Ferrie  Pegram I  Charlotte. 

Mitchell Mrs.  M.  J.  Bowditeh I  Toeoane. 

Montgomery:  i  I 

Star Mrs.  Jonah  Leeoh |  Star. 

Mt.  Gilead ,  Mrs.  J.  P.  Haywood Mt.  OUead. 

Moore: 

West  End Miss  Mary  Von  Canon t  West  End. 

Carthage Mrs.  Spenoe  Kelley ,  Carthage. 

Hemp Mrs.  N.  J.  Carter i  Hemp. 

Cameron I  Mrs.  M.  MoL.  MoKeithan Cameron. 

Aberdeen _ Mis.  Henry  Page |  Aberdeen. 

Nash I  Mrs.  J.  T.  Strickland Nashville. 

Stanhope  H.  S j  Mrs.  W.  A.  Harper I  Spring  Hope. 

New  Hanover Mrs.  E.  I.  Herring ,  WUmington. 

Northampton ,  Mrs.  J.  W.  Jessup '  Rich  Square. 

Laaker Mrs.  T.  Q.  Whims Lasker. 

Seaboard |  Mrs.  M.  R.  Stevenson '  Seaboard. 

Onslow Mrs,  C.  B.  Basden i  Richlands. 

Harris  8.  H i  Mrs.  H.  B.  Williams Jacksonville. 

Orange. Mrs.  Carl  Forest Efland. 

Pasquotank i  Mrs.  R.  N.Morgan Elisabeth  City. 

Salem. Mrs.  S.  J.  Parsons !  Weeksville. 

Pender Mr8.E.  McW.  Moore ,  Burgaw. 

Person. '  Mrs.  C.  M.  Winstead '  Roxboro. 

Pitt ,  Mrs.  J.  R.  Quinerly j  Grifton. 

Polk. \  Mrs.  L.  H.  Cloud Columbus. 

Randolph:  i  I 

Liberty MIbs  Ida  Williams Liberty. 

Farmer Mrs.  Frances  Hubbard |  Farmer. 

Mt.  Olivet I  Mrs.  J.  E.  Sugg Erect. 

Parks  Croes  Roads ■  Mrs.  J.  A.Ellis I  Ramseur. 

Sophia I  Mrs.  L.  B.Cole ,  Sophia. 

Richmond Mrs.  Hattie  Ellerbe I  Rockingham. 

Hoffman I  Mrs.  N.  C.  Scarboro Hoffman. 

Robeson Mrs.  D.  Y.  MoQoogan ,  Lumber  Bridge. 

Hallsboro '  Mrs.  Lucy  Brown j  HaUsboro. 

Fairmont Mrs.  D.  W.  Galloway I  Fairmont. 

Rockingham Mrs.  C.  J.  Wariner I  Ruffin. 

Eowan: 

Mt.  Ulla '  Miss  Nannie  Hart \  Mooresville. 

China  Grove 'Mrs.  H.  E.  Endy China  Grove. 

Liberty  S.  H '  Miss  Daily  Morgan |  Gold  HiU. 

RockweU Mrs.  W.  J.  Cline Gold  Hill. 

Woodlcaf '  Mrs.C.  H.Gillian I  Woodleaf. 

Rutherford ■  Mrs.  L.  E.  Rollins Rutherfordton. 

EUenboro '  Miss  Ida  Green I  Ellenboro. 

Sampson [  Mrs.  S.  H.  Hobbs '  Clinton, 

Garland i  Mrs.  W.  B.  Lamb |  Ingold. 

Salemburg Mrs.  W.  J.  Jones Salemburg. 

Newton  Grove Miss  Bessie  Cox Newton  Grove. 

Sootland !  Mrs.  J.  T.  John John  Station. 

Stanly....... Miss  Irma  Richie i  Richfield. 

Big  Lick I  Miss  Eva  Whitley '  Mt.  Pleasant. 

Body  8.  H Miss  Letha  Treeoe i  Big  Lick. 
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County 


Chairman  of  Committee 


Suny: 

Copeland 

Pilot  Mountain 

Westfield 

Antioch  Church... 

Piney  Grove 

Swain 

Transylyania 

Union: 

Wingate 

Waxhaw 

Proepect 

Indian  Trail 

Vance 

Wake 

Wairen 

Washington 

Aurora 

Watauga 

Boone 

Wayne 

Falling  Creek 

Smith's  Chai>el... 
Wilkee 

Beaver  Creek 

Ronda 

Traphill , 

Wilson 

Yadkin 

Booneville 

Tanoey 


!  Mrs. 

Mrs. 

Miss 

Mrs. 

Mn. 
I  Mrs. 

Mrs. 

Mrs. 

Miss 

Mrs. 
:  Mrs. 

Miss 
I  Mrs. 
I  Mrs. 
\  Mrs. 
I  Mrs. 
I  Mrs. 
,  Mrs. 
I  Mrs. 
I  Mrs. 
I  Mrs. 
;  Mrs. 
:  Mrs. 

Mrs. 

Mrs. 

Mrs. 

Mrs. 

Mrs. 

Mrs. 


J.  W.  Hancock 

R.  £.  Fllppen 

Effie  A.  HiU 

J.  W.  Johnson 

J.  L.  Jackson 

F.  H.  Smiley 

C.  C.  Duckworth. 


Postoffice 


I 


J.  R.  Brown 

Tillman 

M.  S.  Yarborough.. 
H.  W.  Abemathy-. 

Mary  Burwell 

John  Broughton... 

F.  P.  Bowden 

T.  A.  Brooks 

B.  T.  Bonner 

W.  E.  Shipley 

R.  M.  Green 

M.  A.  Howell 

E.  A.  Stevens 

Joe  Parker 

Thos.  Andrews 

Chas.  Hartley 

J.  I.  Dimmette 

Nancy  Spioer 

W.  J.  Sloan 

W.  H.  HaU 

A.  S.  Speer 

W.  J.  Waycaster.... 


Rockford. 
PUot  Mountian. 
Mt.  Airy. 
Mt.  Airy. 
Mt.Airy. 
Bryson  City. 
Brevard. 

I  Wingate. 
I  Waxhaw. 
I  Monroe. 
,  Matthews. 
\  KittreU. 
I  Zebulon. 

Manson. 
I  Bath. 

Aurora. 
I  Valle  Crueb. 
I  Boone. 
I  Goldsboro. 
I  Goldsboro. 

Mt.  OUve. 

Wilkesboro. 

KendaU. 
I  Dimmette. 
I  TraphiU. 
;  Stantonsburg. 
:  Yadkinville. 

Booneville. 
I  Bald  Creek. 
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July  15,  16  and  17,  1913 


TuxsDAT  Morning. 
9:30.    Called  to  order  by  Director  T.  B.  Parker. 

Men's  Meeting. 

9:30.    A  Short  Description  of  the  Soil  Types  of  the  State— J.  L.  Burgess, 
M.  B.  Sherwln. 

10:16.  How  Deep  Should  Land  be  Broken  for  Corn  and  Cotton— C.  R.  Hud- 
son, C.  L.  Newman.    Discussion. 

11:00.  How  Early  Should  Corn  and  Cotton  be  Planted?— C.  B.  Williams,  T. 
B.  Parker.    Discussion. 

11:46.  What  is  the  Best  Distance  to  Sow  Rows  of  Corn  and  What  Is  the 
Best  Spacing  in  Rows? — G.  M.  Oarren.    Discussion. 

12:30.    What  is  the  Best  Distance  to  Have  Rows  of  Cotton  and  What  is  the 
Best  Spacing  in  Rows?— T.  D.  McLean.    Discussion. 
Adjourn  until  2:00  p.  m. 

Tuesday  Afternoon. 

2:00.    How  Deep  Should  Corn  and  Cotton  be  Cultivated?— T.  E.  Browne. 

Discussion. 
2:46.    How  Often  and  How  Long  Should  Com  and  Cotton  be  Cultivated?— 

J.  L.  Burgess.    Discussion. 
3:80.    What  Should  be  the  Method  of  Cultivation  of  Corn  and  Cotton  after 

a  Wet  Spell?    Round  Table.    Discussion. 
4:00.    Does  it  Pay  to  Make  the  Second  and  Third  Application  of  Fertilizer 

to  Com  and  Cotton?    If  so,  When? — B.  W.  Kilgore.    Discussion. 
4:46.    What  is  the  Most  Economical  Method  of  Harvesting  Corn? — C.  L. 

Newman.    Discussion. 
6:16.    When  and  How  Should  Stable  Manure  be  Applied?— Round  Table. 

Wednesday  Morning,  July  16. 

9:00.    When  Should  Land  be  Broken  for  Wheat  and  Other  Small  Grains?— 

M.  J.  Hendricks.    Discussion. 
9:30.    What  are  the  Best  Varieties  of  Small  Grain  for  this  State  and  Where 
should  we  Obtain  Them? — J,  L.  Burgess.    Discussion. 

10:00.  When  and  How  to  Sow  Crimson  Clover,  Vetch  and  Rye  in  Growing 
Crops  for  Winter  Cover  Crops — ^T.  D.  McLean.    Discussion. 

10:46.  At  What  Stage  in  Growth  Should  These  Crops  be  Plowed  Under  for 
Best  Results?  And  Does  Plowing  Under  Green  Crops  in  Hot 
Weather  Sour  Land?— J.  L.  Burgess,  C.  B.  Williams.  Discus- 
sion. 

11:30.  How  Cheaply  can  Pork  be  Grown  and  What  Crops  Should  be  Planted 
for  Economical  Pork  Production? — D.  T.  Gray.    Discussion. 

12:16.  When  Should  Grasses  be  Cut  for  Dairy  Cattle  and  When  for  Work 
Stock  to  Obtain  Best  Feeding  Value?— R.  S.  Curtis.    Discussion. 

Wednesday  Afternoon,  July  16. 

2:00.    What  is  the  Best  Method  of  Saving  Peavlne  and  Soy  Bean  Hay? 

Round  Table.    Discussion. 
2:30.    Is  Silage  a  Safe  and  Economical  Feed  for  Horses  and  How  Many 

Horses  will  Justify  a  Silo?- J.  C.  McNutt    Discussion. 
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3:00.    The  Sweet  Potato:     How  to  Grow  and  Harvest.    Round  Table. 
3:30.    Poultry  on  the  Farm.    What  Breeds? — E.  L.  Green.    Discussion. 
4:00.    Construction  of  a  Mangum  Terrace  and  When  Advisable — C.  L.  New' 

man. 
4:30.    Fruit  on  the  Farm.    A  Good  Selection — J.  C.  Plllsbury. 
5:00.    The  Kitchen  Vegetable  Garden— Detjen. 

Thubsdat  yLoBxnsQ,  July  17. 

9:00.    Farm  Management — J.  M.  Johnson. 
10:00.    Cooperation:  Different  Forms  and  When  Advisable — C.  H.  Poe,  J.  L. 

Rives.    Discussion. 
10:46.    Dairying  and  Dairy  Cattle — A.  J.  Reed,  John  Robinson. 
11:30.    The  Silo  and  Its  Use— W.  H.  Eaton. 
12:00.    General  Instruction  to  Lecturers — T.  B.  Parker. 

WOMEN'S  NORMAL  INSTITUTE. 

July  15,  16,  17,  1913. 
Pbogbam — 9:30  A.  M. 

The  Qualifications  of  a  Successful   Institute  Worker— Mrs.   Henrietta  W. 

Calvin. 
The  Country  Woman  and  Her  Relation  to  the  Home  and  the  Community — 

Mrs.  W.  R.  Hollowell. 
The  Needs  of  the  Country  Woman — Round  Table  Discussion. 
Lessons  in  Bread  Making — Mrs.  Chas.  McKimmon. 
Household  Conveniences — Miss  Caroline  Phelps. 
Demonstration,  the  Fireless  Cooker — Mrs.  H.  W.  Calvin. 
Time-Saving  Appliances — Miss  Jessie  White. 
Demonstration,  Biscuit  Making — Miss  Louise  Mahler. 
Economies  in  Cooking — Mrs,  J.  M.  Whitted. 
Demonstrtaion,  Coffee  Making — Miss  Phelps. 

Training  Farmers'  Daughters  to  be  F^armers'  Wives — Mrs.  R.  W.  Orr. 
The  Relation  of  Parents  to  the  Public  Schools— Miss  Linda  Clement 
The  Care  and  Training  of  Children — Miss  Carrie  Hudgins. 
The  Care  of  Infants— Mrs.  W.  R.  Hollowell. 
The  Moral  Training  of  Our  Children — ^Mrs.  R.  W.  Orr. 
Physical  and  Moral  Training  of  Children — Miss  Linda  Clements. 
Rural  Life  as  We  Should  Make  it— Miss  Jessie  White. 
Training  the  Child  of  Today  for  the  Man  or  Woman  of  Tomorrow — ^Mrs.  R. 

W.  Orr. 
Home  Sanitation — Miss  Katharine  Parker. 
Health  on  the  Farm — Miss  Linda  Clement. 
Subject  to  be  Supplied — Miss  Carpenter. 
Subject  to  be  Supplied — Miss  Capps. 
Judging  Bread — Mrs.  Calvin. 
Judging  School  Lunches — Mrs.  Calvin. 
Women's  Farm  Life  Convention — Mrs.  Charles  McKimmon,  Chairman,  Raleigh. 
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Tuesday,  August  26. — Soil  Dat. 

10:30  A.  M.—GreeUngB— President    D.    H.    Hill    and    Commissioner    W.    A. 

Graham. 
Soil  ^ork  in  the  State— By  Director  B.  W.  Kllgore,  Raleigh, 

N.  C. 
Do  Soils  Wear  Out?--Prof.  C.  L.  Newman,  A.  ft  M.  College. 
How  I  am  Saving  Labor  by  Tillage  Implements — W.  D.  Bose- 

man.  Rocky  Mount,  N.  C. 
Results  of  Late  Applications  of  Commercial  Fertilizers — By 

C.  B.  Williams,  North  Carolina  Experiment  Station. 
Dinner. 

2  P.  M. — ^Address — C.  W.  Spruill,  President  of  the  Convention. 

2:30  P.  M. — Demonstration  of  Constructing  the  Mangum  Terrace — By  P.  H. 
Mangum,  Wake  Forest,  N.  C. 

3  P.  M. — Demonstration  in  Laying  Out,  Digging  and  Placing  of  Farm 

Tile — H.  M.  Lynde,  U.  S.  Department  of  Agriculture,  and 
Prof.  M.  E.  Sherwin,  A.  ft  M.  College. 
7:30  P.  M.—Essentlal  Principles  of  Cooperation— Dean  H.  C.  Price,  State 
University,  Columbus,  Ohio. 

Marketing  Cotton — By  C.  J.  Brand,  U.  S.  Department  of  Agri- 
culture. 

Codperation    in    Marketing   Fruit   Crops — By    J.    F.    Fooshe, 
Progressive  Farmer,  Raleigh,  N.  C. 

Cooperation  in  Live  Stock  and  in  Dairy  Products — By  A.  O. 
Nelson,  Svea,  Minn. 

Wednesday,  August  27. — Live  Stock  Day. 

5  A.  M. — ^Trip  over  College  and  Station  Farms. 
7:45  A  M.— Judging, Farm  Mules^By  Prof.  J.  C.  McNutt,  A.  ft  M.  College. 
8:16  A.  M. — Judging  Draft  Horses— By  Schuyler  Salisbury,  A.  ft  M.  College. 
8:45  A.  M.— Judging  Hogs— By  Dan  T.  Gray,  N.  C.  Experiment  Station. 
9:30  A.  M. — Silage  for  Beef  Cattle— By  W.  F.  Ward,  U.  S.  Department  of 

Agriculture. 
10:15  A.  M. — Development  of  a  Profitable  Dairy  Herd— By  Alvin  J.  Reed, 
U.  S.  Department  of  Agriculture. 
11  A.  M. — Southern  Markets  for  Beef  Cattle  and  Sheep — By  R.  S.  Curtis, 
N.  C.  Experiment  Station. 
11:45  A  M. — Demonstration  of  Methods  of  -  Injecting  Hog  Cholera  Serum — 

By  Dr.  B.  B.  Flowe,  State  Department  of  Agriculture. 
12:30  P.  M. — Demonstration  in  the  Recognition  of  Tuberculosis  in  Cattle — 
By  Dr.  O.  A.  Roberts,  A.  ft  M.  College. 
Dinner. 
2  P.  M. — Public  Sale  of  Berkshlres,  Poland  Chinas  and  Duroo-Jerseys, 
held  under  the  management  of  the  North  Carolina  Swine 
Breeders'  Association. 
7:30  P.  M. — A  Message  from  the  Sand  Hills— By  Hon.  Henry  A.  Page,  Aber- 
deen, N.  C. 
8:30  P.  M. — Address — By  Hon.  A.  F.  Lever,  Chairman  Committee  on  Agri- 
culture, House  of  Representatives,  Washingrton,  D.  C. 
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Thubbdat^  August  28. 

7:30  A.  M.— Practical  Demonstration  of  the  Principal  Stages  in  the  Pro- 
duction of  Peaches  and  Apples: 

1.  Methods  of  "Laying  Off"  the  Orchard Mr.  Detjen 

2.  Planting  the  Tree,  and  Its  First  Pruning Mb.  Stoddabd 

3.  Training  the  Tree Prof.  PnxsBUBT 

4.  Methods  of  Cultivation  and  Implements Prof.  Hutt 

6.  "Worming"  the  Trees. Mr.  Shuford 

6.  Preparation  of  Bordeaux  Mixture Prof.  Fulton 

7.  Preparation  of  Lime-Sulphur  Solutions Prof.  Sherman 

8.  Spraying  the  Trees Messrs.  Hill  and  Klein 

9.  Picking  and  Packing  the  Fruit Mr.  Shaw 

9:30  A.  M.— This    Farm    Pays:     That    One    Does    Not.    Why?— By    J.    M. 

Johnson,  U.  S.  Department  of  Agriculture. 
10:16  A.  M. — How  to  Prevent  Cottonseed  Meal  from   Poisoning  Hogs — By 
Prof.  W.  A.  Withers,  A.  &  M.  College. 
11  A.  M. — Business  Meeting. 

Election  of  Officers. 
Reports  of  Committees. 

PR06BAM  HOUSEWITES'  CONYEITTION. 

At  Raleigh  High  School  Building. 

Mrs.    Charles    McKimmon,    Chairman, 
MiBS  Jane  Ward,  Secretary. 

The  Housewives'  Convention  is  designed  to  bring  housekeepers  together 
for  discussion  of  better  methods  of  living;  how  best  to  make  the  household 
expenditures,  how  to  market,  to  cook,  to  sew,  to  care  for  children,  and  to  Im- 
prove home  conditions  generally. 

Every  woman  in  North  Carolina  Is  invited  to  come,  and  Dr.  Hill,  Presi- 
dent of  the  A.  and  M.  College,  offers  the  College  Dormitories  free  to  any 
one  wishing  to  come. 

If  this  offer  is  to  be  taken  advantage  of,  sheets,  towels  and  pillow  cases 
should  be  brought.  Meals  may  be  secured  at  the  College  at  twenty-five  cents 
each. 

Tuesday,  August  26. — 10  A.  M.  to  2  P.  M. 

Address  of  Welcome Maj.  W.  A.  Graham 

(Commissioner  of  Agriculture.) 

The  Object  of  the  Convention Mrs.  McKimmon,  Chainnan 

The  Power  of  the  Organized  Housewife Mrs.  Julian  Heath 

(Of  N.  Y.,  Founder  Housewives  League  of  America.) 
Talk  on  Appetizing  Ways  of  Cooking  Meats,  with  a  Demonstration — 

Miss  Emilt  G.  Bosbong  (of  New  York) 
Talk  on  Kitchen  and  Household  Conveniences. 
Demonstration  Fireless  Cooker. 
Discussion. 

Wednesday,  August  27. — 10  A.  M.  to  2  P.  M. 

Talk   T.  B.  Parker 

(Director  Farmers  Institutes.) 
Lesson    in    Bread    Making.    Anyone    Invited    to    Join.    Please    bring 

Apron  and  Dish  Towel Mrs.  McKimmon 

Talk   on    Batter   Breads,   with    Demonstration   In   Making   Queen   of 

Muffins    Miss   BossoNG 

The  Forgotten  Market  Basket Mrs.  Julian  Heath 

How  I  Made  My  Crop Tomato  Club  Girl 

Demonstration  of  Canning  in  Tin  for  the  Market — 

Alamance  County  Team  of  Tomato  Club  Girls 
Talk  on  Soups,  with  Demonstration Miss  Bosbong 
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Thursday,  August  28.— 10  A.  M.  to  2  P.  M. 

Lressons  In  Bread  Making Mrs.  McKimmon 

Talk    D.   H.  Hill 

(President  A.  ft  M.  College.) 

Talk  on  Salads,  with  Demonstration Miss  Bossono 

Cooperation  of  Women  from  Town  and  Country Mrs.  Heath 

The  Care  of  the  Child Raleigh  Physician 

Fireless  Cooker  Demonstration. 
Discussion. 


8ome  Things  I  Haye  Found  Helpful  In  My  Own  Home. 

MRS.    henry    SLAGLE. 

As  the  demands  of  life  are  much  the  same  with  all  of  us,  necessarily  our 
needs  are  much  the  same.  I  have  been  a  home-keeper  for  more  than  twenty- 
fiye  years  and  have  made  it  a  close  study,  trying  to  find  the  best  and  easiest 
way  of  doing  things,  and  I  have  much  to  learn  yet  I  am  always  glad  to 
get  any  new  ideas  or  suggestions  from  my  coworkers,  so  I  will  tell  first  of 
the  arrangement  of  my  kitchen.  As  I  got  some  of  my  best  ideas  from 
some  of  our  institute  workers,  I  would  like  to  pass  them  on;  someone  else 
might  be  as  glad  to  get  them  as  I  was. 

My  kitchen  is  small,  12  by  15  feet.  I  like  to  get  things  as  near  together  as 
possible.  On  the  west  side  I  have  a  door  with  water  running  right  to  it 
Just  outside  I  have  a  sink  to  carry  off  the  waste  water.  There  are  two  large 
windows  right  together  which  give  plenty  of  light  for  my  range  that  sits  right 
under  them.  It  is  a  Queen  Kalamazoo  range  and  it  cost  only  136.67  deliv- 
ered at  Franklin.  A  cousin  bought  a  range  very  much  like  mine  from  an 
agent,  and  she  gave  |75  for  hers.  We  farmer  folks  do  give  lots  of  our  money 
to  traveling  agents.  In  this  case  she  gave  a  little  more  than  twice  as  much 
for  her  stove,  and  it  was  not  any  better  than  mine.  Above  the  two  windows 
I  have  an  air-shaft  as  near  the  overhead  ceiling  as  possible,  25  inches  long 
and  6  inches  wide,  for  an  escape  for  hot  air  and  smoke  and  fumes.  I  like  it 
very  much,  for  so  often  something  boils  over  or  something  drops  on  the  stove 
when  it  is  hot  and  the  whole  house  is  filled  with  smoke;  but  this  opening 
carries  it  all  ofP.  In  the  heat  of  summer  the  air  never  gets  stulfy.  I  made 
a  shutter  to  close  in  very  cold  weather,  with  hinges  put  on  so  the  door  will 
drop  down;  then  I  can  close  it  with  a  broom  handle  or  a  stick  of  stove  wood. 
I  put  a  piece  of  wire  screen  on  the  outside  to  keep  flies  out.  Behind  my 
range  I  have  a  space  three  feet  between  it  and  the  dining  room,  and  on  this 
wall  I  have  a  drop  shelf  fastened  to  the  wall  with  strap  hinges  and  a  strong 
brace  in  the  middle  fastened  to  the  shelf  with  another  strap  hinge.  The  shelf 
Just  drops  down  against  the  wall  and  is  entirely  out  of  the  way  until  I  want 
to  use  it,  when  I  lift  it  up  and  set  the  brace  on  a  little  block  of  wood  which 
has  been  nailed  on  the  wall  to  support  it  This  I  find  very  convenient  for 
raising  lightbread  and  for  many  other  purposes.  The  dining-room  door  has 
swinging  hinges,  so  in  going  to  and  from  the  dining-room  with  both  hands 
full  all  I  have  to  do  is  to  walk  against  the  door  and  It  will  swing  open  either 
way. 

I  also  have  a  large  deep  cupboard  built  in  the  comer  right  behind  where 
this  door  opens  and  just  opposite  my  range.  In  making  one  of  these  get  a 
good  workman  and  then  it  will  always  be  satisfactory.  It  is  not  always  the 
things  we  get  for  the  least  money  that  prove  to  be  most  economical.  I  got 
a  good  carpenter  and  he  made  the  frame  or  face  of  this  cupboard  of  oak  that 
would  take  a  nice  finish.  He  put  in  a  set  of  slides  3  feet  and  3  inches  above 
the  floor  for  two  nice  deep  drawers.  One  of  these  I  use  for  all  my  kitchen 
trinkets,  such  as  spoons,  egg-beaters,  broilers,  etc.,  and  the  other  for  a  meat 
drawer.  I  can  put  a  whole  ham  in  it  and  my  meat  for  seasoning.  Nice  brass 
rings  for  the  drawers  cost  20  cents.  Below  the  drawers  are  two  doors  open- 
ing into  the  lower  part  where  I  keep  all  my  pots,  pans,  muffin  rings,  etc.,  and 
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above  are  two  much  longer  doors,  opening  into  a  number  of  shelves,  where 
I  keep  various  things,  dishes  for  taking  up  meals,  tea»  cofCee,  spices,  starch, 
soap,  and  a  great  many  other  things,  so  that  I  don't  have  anything  hanging 
on  the  walls  except  dish  pans;  everything  is  away  from  dust  and  flies.  Just 
to  the  left  of  this  and  right  up  against  it  is  a  rather  large  table  on  castors 
that  I  can  move  into  the  middle  of  the  room  or  before  the  door  to  work  when 
it  is  hot.  This  table  also  contains  a  large  drawer  for  kitchen  towels.  There 
is  also  the  meal  chest,  containing  three  apartments,  each  having  a  separate 
lid.  It  stands  just  81  Inches  high.  I  had  it  made  to  suit  my  height  for 
kneading  bread.  The  chest  Itself  is  15  inches  above  the  floor,  the  end  pieces 
being  cut  out  of  broad  plank  and  shaped  to  serve  as  legs. 

Then  the  flreless  cooker,  last  but  by  no  means  the  least,  is  a  luxury.  After 
using  one  we  don't  want  to  do  without  it;  it  is  so  helpful,  convenient,  and 
such  a  comfort.  When  you  want  to  go  to  church  or  anywhere  in  the  morn- 
ing, just  put  your  dinner  in  the  cooker  and  there  is  no  danger  of  its  burning, 
no  fires  to  keep  up,  and  when  you  get  home  you  have  a  hot  dinner  ready  to 
serve.  I  don't  think  there  is  any  other  way  of  cooking  meats  to  make  them 
80  good.  Your  roast  beef,  mutton  chops,  broiled  chicken  or  anything  else  is 
better  cooked  In  the  flreless  cooker  than  in  any  other  way. 

A  sink  in  the  kitchen  saves  so  many  steps  even  if  there  is  no  running 
water  in  the  house;  It  will  save  time  and  opening  doors  when  it  is  cold. 
There  are  many  other  little  conveniences  and  ways  of  making  work  easier 
that  every  woman  might  have  if  she  would  study  her  situation  and  make  the 
most  of  her  opportunities.  She  should  be  an  equal  partner  with  her  hus- 
band in  sharing  things,  good  or  bad,  and  If  they  are  able  to  have  improve- 
ments on  the  farm  they  ought  to  have  them  in  the  house  too. 

Another  important  thing  my  long  experience  as  a  mother  and  housekeeper 
has  taught  me  is  the  need  of  being  ready  for  any  emergency.  Keep  all  kinds 
of  medicines  and  remedies  on  hand  and  learn  how  to  use  them.  We  can 
train  ourselves  to  be  dependent  or  independent  as  we  will.  I  have  raised 
eight  children  and  Providence  has  been  kind,  but  if  I  should  tell  you  how 
few  calls  we  have  had  for  a  doctor  you  would  not  believe  that  I  am  as  great 
a  friend  to  them  as  I  am.  We  have  called  a  physician  to  visit  our  children 
in  only  three  cases.  We  have  never  lost  one,  and  they  are  all  strong  and  well 
now.  Of  course  they  have  had  many  little  accidents.  The  worst  was  with 
our  second  son.  He  was  working  in  the  blacksmith  shop  and  had  a  piece  of 
red-hot  iron  in  the  tongs,  and  when  he  struck  it  with  the  hammer  it  flew  out 
of  the  tongs  and  struck  him  on  the  eye,  cutting  through  the  lid,  and  made  a 
slight  cut  on  the  ball  one-half  inch  long,  not  quite  reaching  the  sight.  He 
came  to  the  house  with  his  dirty  hand  over  it  and  said,  "Mother,  I  have 
ruined  my  eye."  I  looked  at  it  and  it  did  look  like  it  might  be  ruined  sure 
enough,  with  the  blood  running  down  on  his  cheek  through  the  smut  and 
dirt  ofC  of  his  hand.  But  I  ran  to  one  of  my  emergency  bottles  and  got  a 
tablet  of  bichloride  of  mercury  and  put  one  quart  of  warm  water  on  it  in  a 
basin.  Then  I  got  a  large  clean  cloth  and  swabbed  his  eye  and  face  off,  and 
for  fear  I  had  not  gotten  it  entirely  clean  I  made  another  solution  exactly 
like  the  flrst  and  went  over  it  again.  Next  I  got  a  bottle  of  borax  water  that 
I  kept  for  burns  and  sore  throats  and  wet  a  good  big  piece  of  absorbent  cot- 
ton and  put  it  on  his  eye  and  bound  it  up.  Then  I  went  to  the  telephone  and 
called  the  doctor,  and  as  he  had  just  had  a  call  above  our  home  he  said  he 
would  be  along  in  a  little  while  and  bring  me  a  dressing.  When  I  told  him 
what  I  had  done  for  it,  he  said  I  did  not  need  anything  else,  but  I  used  the 
berated  vaseline  that  he  brought  and  in  one  week  the  eye  was  ready  for  the 
bandage  to  be  taken  ofP,  and  it  never  did  inflame  one  particle.  The  time  to 
save  trouble  is  in  the  beginning.  Always  disinfect  a  hurt,  even  a  small  one, 
right  at  flrst.  I  like  to  keep  a  little  bag  of  sterile  cloths  for  binding  up 
wounds,  and  this  is  the  way  I  sterilize  them.  Put  one  bichloride  tablet  in 
one  quart  of  water  in  a  porcelain  vessel  and  then  put  the  cloths  in  it  and  boil 
them.  Then  dry  in  the  sun  and  wrap  them  up  carefully  in  another  cloth 
and  they  are  ready  for  use.    When  your  little  boy  sticks  a  rusty  nail  in  his 
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foot,  put  Bome  kind  of  a  disinfectant  as  quickly  as  possible  into  a  basin  of 
water  just  as  hot  as  the  child  can  stand  and  have  him  keep  it  there  fifteen 
minutes  anyway.  If  you  don't  have  bichloride  of  mercury  or  carbolic  acid 
or  some  other  good  one,  put  one  teaspoonful  of  copperas  into  the  water;  then 
take  out  of  the  water  and  dry  off  and  drop  turpentine  into  the  place  as  long 
as  it  will  absorb  any  and  bind  it  up.  It  will  never  give  you  any  trouble. 
Have  your  bottle  of  iodine  to  paint  behind  the  baby's  ear  when  he  takes  ear- 
ache. A  few  drops  of  warm  water  and  glycerine  in  the  ear  is  good.  One-half 
teaspoonful  of  borax  to  one  glass  of  water  used  as  a  gargle  in  sore  throat 
always  relieves.  Add  to  a  five-cent  bottle  of  vaseline  one  teaspoonful  of 
powdered  borax  for  a  dressing  for  bums.  One  teaspoonful  of  boracic  acid 
(this  is  the  refined  borax)  added  to  one-half  pint  of  water  and  brought  to  a 
boil  (then  cooled  and  bottled)  is  one  of  the  best  eye  washes  at  all.  It  will  re- 
lieve any  burning  or  soreness  of  the  eyes.  This  should  always  be  used  in  an 
infant's  eyes  at  birth  and  every  morning  until  the  child  is  a  few  weeks  old. 
Many  make  a  weak  solution  of  this  and  swab  out  the  mouth  every  morning 
to  prevent  thrush. 

Note  bt  T.  6.  Pabkeb. — Bichloride  of  mercury  is  a  valuable  family  medi- 
cine; it  is  also  a  deadly  poison  and  should  be  treated  as  such  by  keeping  it 
and  all  other  poisons  under  lock  and  key  where  children  can  not  get  to  them. 

Every  poison  should  be  labeled  as  such  and  have  its  name  in  big  letters  so 
you  may  know  just  what  it  is,  and  kept  entirely  away  from  the  ordinary 
household  remedies,  so  aa  to  prevent  mistakes  that  may  cause  death. 

Within  the  last  year  we  have  heard  of  several  instances  of  bichloride  of 
mercury  being  taken  for  headache  tablets,  through  mistake,  with  fatal  re- 
sults. We  can  not  be  too  careful  about  poisons.  Great  sorrow  and-  affliction 
have  come  to  many  families  on  account  of  carelessness  in  this  respect.  Either 
lock  them  up  or  throw  them  away  where  they  can  do  no  harm.  It  will  be 
well  to  have  posted  in  a  conspicuous  place  where  poisons  are  kept  a  notice 
like  this  (written  by  Dr.  Harvey  W.  Wiley)  (which  I  have  copied  from  the 
December  number  of  Good  Housekeeping) : 

FIBST  AID  IN  POISONING. 

Paste  this  In  your  medicine  chest.  Number  your  poison  bottles  to  corre- 
spond to  the  numbers  given  here;  then  you  can  tell  at  a  glance  what  anti- 
dote to  give  or  take. 

1.  Absenic  (Fowler's  solution.  Arse-       1.  Give  a  tablespoonful  of  mustard 

nic  Trioxid,  Cuproui^  Arsenite) .  and   salt  in   a  glass  of  warm 

water,  or  thirty  grains  of  zinc 
sulphate,  or  evacuate  the  stom- 
ach with  a  pump.  Afterward 
give  one  tablespoonful  of  ferric 
hydrate  every  fifteen  minutes, 
or  same  quantity  of  dialyzed 
iron.  Apply  external  heat  and 
stimulants. 

2.  AcETANiLiD      and      Phenacjetin       2.  Symptoms,  cyanosis   (blue  lips), 

(nearly  all  headache  remedies) .  weak  pulse,   sweating.     Lower 

head;  apply  heat  to  body;  if 
stimulants  are  required,  give 
whiskey,  strychnin,  or  bella- 
donna, and  oxygen  inhalations. 

3.  Ammonia  ob  Caustic  Potash  ob       3.  Give  dilute  acid   (lemon  juice  in 

Soda.  water  or  vinegar).     Afterward 

plenty  of  milk  and  eggs  or  olive 
oil. 
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4.  Bichloride  of  Merourt. 


6.  Belladonna  ob  Atbopin. 


6.  Carbolic  Acid  (Phenol). 


7.  Chloral  and  Chloroform. 


8.  Cocaine. 


9     lODIN. 


10.  Morphine,  Sulphate,  Opium,  and 
Paregoric. 


11.  Mineral  Acids. 


12.  Phosphorous. 


13.  Strychnine. 


14.  Illuminating  Gas. 


4.  Give  a  tablespoonful  of  muBtard 
and  salt  in  a  glass  of  wann 
water,  or  thirty  grains  of  zinc 
sulphate.  Afterwards  milk  and 
eggs.  If  in  collapse,  use  heat 
and  stimulants. 

6.  Give  a  tablespoonful  of  mustard 
and  salt  In  warm  water.  After 
vomiting,  one-quarter  grain  of 
morphin  sulphate.  Stimulants 
if  required. 

6.  Flour   and    water;    use'  stomach 

pump  or  give  one  ounce  of 
Epsom  salts,  or  two  to  four 
ounces  of  whiskey  or  slightly 
diluted  alcohol.  If  in  collapse, 
add  heat  to  body. 

7.  External  heat,  keep  head  low,  use 

stomach  pump  or  give  emetic 
of  half  an  ounce  of  mustard  and 
salt  in  warm  water.  Friction 
to  body.    Hot  black  coffee. 

8.  Stimulants:      Nitrate    of    Amyl, 

brandy  or  aromatic  spirits  of 
ammonia.  Black  coffee,  ex- 
ternal friction. 

9.  Starch    made    into    drafts    with 

cold  water.  Stomach  pump  or 
tablespoonful  of  mustard  in  a 
glass  of  water. 

10  Stomach  pump  or  tablespoonful  of 

mustard  and  salt  or  grease  in 
warm  water.  Potassium  per- 
manganate, ten  grains  in  glass 
of  water.  Black  coffee.  Keep 
patient  awake.  Supply  heat.  If 
stimulation  is  required,  use 
atropin  or  strychnin. 

11  Stomach  pump,  alkalies,  as  mag- 

nesium carbonate  or  baking 
soda,  also  milk,  sweet  oil  or 
eggs.  Heat  or  stimulants,  if  re- 
required. 

12.  Stomach  pump,  or  three  grains  of 

copper  sulphate  in  water  every 
fifteen  minutes  until  vomiting 
is  induced,  or  thirty  drops  of 
oil  of  turpentine  every  quarter 
hour  for  four  doses.  Give 
purge.    Avoid  fats  and  oils. 

13.  Stomach  pump  or  a  tablespoonful 

of  mustard  and  salt  in  warm 
water.  Keep  patient  quiet. 
Seven  to  ten  grains  of  tannic 
acid.  For  convulsions  use 
chloral  or  chloroform.  Inhale 
amyl  nitrate. 
11.  Remove  patient  to  fresh  air. 
Give  oxygen  to  inhale.  Use  pul- 
motor  or  some  form  of  artificial 
respiration.  Supply  warmth  to 
extremities. 
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Cfood  Housekeeping  ought  to  do  as  much  as  possible  to  put  an  end  to  these 
unfortunate  fatalities.  First  of  all,  segregate  all  poisonous  drugs  in  the 
householdp  as  advised  before.  Second,  study  some  simple  remedies  which  may 
be  applied  in  case  of  poisoning  by  the  common  poisons  until  medical  attend- 
ance can  be  secured.  To  this  end  a  page  has  been  prepared  of  some  common 
poisons,  with  a  few  of  their  simple  antidotes.  The  readers  of  Good  House- 
Iceeping  magazine  are  requested  to  cut  this  page  out  and  paste  it  plainly  in 
every  closet  or  cupboard  in  which  deadly  drugs  are  kept.  Not  only  should 
each  reader  do  this,  but  the  remedies  and  antidotes  should  be  clearly  kept  in 
memory. 

STOMACH  PUMPS  AND  ANTIDOTES. 

As  a  rule  the  first  thing  to  do  when  a  poisonous  dose  has  been  swallowed 
is  to  empty  the  stomach.  A  stomach  pump  does  not  cost  very  much,  and  its 
operation  is  extremely  simple.  Every  family  should  be  provided  with  one,  or 
else  make  sure  that  one  is  easily  accessible  in  the  immediate  neighborhood. 
A  stomach  pump  is  to  be  preferred  to  the  ordinary  emetics.  It  may  not,  how- 
ever, always  be  possible  to  secure  one.  For  this  reason  it  is  advised  that  a 
few  household  emetics  be  kept  on  hand. 

A  spoonful  of  powdered  mustard  to  which  a  considerable  quantity  of  com* 
mon  salt  has  been  added,  suspended  in  warm  water,  makes  a  very  efTectual 
and  reasonably  prompt  emetic.  In  fact,  emesis  as  a  rule  can  be  easily  and 
promptly  secured  by  drinking  copious  drafts  of  lukewarm  water,  almost  satu- 
rated with  salt.  The  mustard,  however,  renders  the  emesis  still  more  prompt. 
This  simple  method  of  producing  emesis  is  to  be  preferred  to  the  use  of  sul- 
phate of  zinc  or  other  mineral  emetics.  The  mineral  emetics  are,  however, 
very  prompt  and  are  easily  kept  on  hand,  zinc  sulphate  being  the  one  usually 
recommended.  Epecac  can  be  easily  kept  and  is  also  efficient.  Thus  it  is 
seen  that  the  first  step  in  case  of  poisoning  is  to  evacuate  the  stomach,  pre- 
ferably by  mechanical  means,  otherwise  by  emetics  which  are  easily  kept  in 
every  household. 

After  this,  the  proper  antidotes  are  to  be  administered.  It  would  be  a  wise 
plan  for  the  housekeeper  to  keep  on  hand  some  of  these  common  antidotes. 
For  instance,  arsenic  poisoning  Is  very  common,  and  the  best  antidote  for 
arsenic  poisoning  is  hydrate  of  iron,  that  is,  an  iron  salt  precipitated  with 
ammonia.  The  efficiency  of  this  remedy,  however,  largely  depends  upon  its 
freshness.  It  therefore  can  not  be  kept  ready,  and  in  lieu  thereof  the  house- 
keeper should  have  the  simple  ingredients  for  making  it.  Two  bottles,  one 
holding  a  solution  of  ferric  sulphate  and  the  other  magnesium  oxld,  suspended 
in  water,  are  easily  kept,  and  can  be  prepared  by  the  druggist  of  such  strength 
that,  when  mixed,  the  ferric  hydrate  is  completely  precipitated.  When  these 
two  solutions  are  mixed  together  and  thoroughly  shaken,  they  are  ready  at 
once  for  administration  in  arsenic  poisoning,  and  if  promptly  used  would 
save  many  lives.  This  mixture  of  iron  hydrate  should  be  given  in  large  doses 
and  frequently  repeated. 

Vinegar,  which  is  a  splendid  antidote  for  caustic  potash  and  ammonia,  is 
always  available.  The  best  stimulants,  as  a  rule,  are  whiskey,  and,  in  some 
cases,  cafFein  or  hot  coffee.  It  is  not  advisable  to  keep  on  hand  such  stimu- 
lants as  strychnin  or  chloral  or  chloroform,  which  are  themselves  poisons. 
They  can,  however,  be  promptly  secured  at  any  neighboring  drug  store, 
though  perhaps  no  more  quickly  than  a  physician  could  be  called. 

THE  NEED  FOR  OABE. 

Families  are,  of  course,  not  expected  to  keep  in  stock  apparatus  for  the 
inhaling  of  oxygen,  or  to  be  possessors  of  a  pulmotor.  It  is  the  part  of  wis- 
dom, however,  for  every  one  to  know  where  such  an  apparatus  can  be  ob- 
tained for  these  purposes,  so  that  in  case  of  asphyxiation  or  other  paralysis 
of  the  nerves  and  muscles  which  control  respiration  artificial  breathing  can 
be  set  up.  This  Is  particularly  true  in  those  numerous  cases  of  poisonings 
due  to  the  inhalation  of  illuminating  gas. 
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Let  every  household  into  which  Oood  Housekeeping  goes  have  all  of  these 
poisons  segregated  and  properly  marked.  Have  the  list  of  poisons  and  their 
simple  antidotes  pasted  in  plain  view,  and  know  where  an  oxygen  inhaler  and 
pulmotor  can  be  secured  promptly  in  case  of  emergency.  By  these  wise  pre- 
cautions many  lives  may  be  saved. 


The  Country  Home. 

MISS  CABRIE  HTTDQINS. 

The  word  home  carries  with  it  music  and  melody  if  it  is  a  home  in  the 
finer  sense.  Houses  on  every  hand  are  waiting  to  be  made  into  homes,  and 
it  is  the  woman  in  the  home  who  makes  it  what  it  is;  so  let  us  be  up  and 
doing. 

A  casual  glance  at  the  home  and  refinement  and  cleanliness  should  be  our 
first  and  lasting  impression.  No  work  requires  more  system  and  order  than 
the  home,  to  accomplish  the  desired  end;  many  steps  are  wasted  because  no 
specific  plans  are  made.  Eliminate  from  the  home  the  useless  bric-a-brac  of 
years  ago.  They  are  no  good  and  mean  lots  of  work  if  they  are  kept  clean, 
for  they  are  great  dust-catchers. 

Floors  are  one  of  the  greatest  problems  of  housekeeping  and  rightly  so,  if 
there  Is  a  large  family  to  look  after  and  scouring  to  be  done  once  or  twice  a 
week.  Stained  fioors  with  a  top  dressing  of  fioor  oil  seems  to  be  the  cheapest 
and  most  satisfactory  fioor  dressing.  A  fioor  oiled  once  or  twice  a  year  will 
protect  the  stain  and  keep  down  the  dust. 

How  the  whole  family  dread  spring  cleaning.  Let's  try  to  do  this  work  in 
a  more  systematic  way;  not  have  the  whole  house  torn  up  for  a  week,  and 
everything  out  of  its  place.  A  better  plan  is  to  clean  one  room  at  the  time, 
and  put  it  in  order  before  attempting  another.  Carpets  should  be  taken  up, 
well  cleaned  and  aired  before  replacing. 

In  buying  furniture  care  should  be  taken,  for  the  appearance  of  the  room 
and  the  amount  of  labor  required  to  keep  it  in  order  depend  much  on  the 
selection.  Plain  furniture  is  much  prettier  and  more  easily  kept  than  the 
many  scrolled  designs.  The  parlor  in  many  homes  is  the  most  uncomfort- 
able room  in  it;  especially  so  if  it  is  one  of  the  closed  up  kind,  where  fresh 
air  and  sunshine  are  rarely  permitted.  Don't  be  afraid  of  sunshine  and  air 
even  if  they  do  fade  the  carpet  and  wall  paper.  It  is  one  of  God's  greatest 
blessings  to  us;  so  let  it  in. 

Look  out  for  an  air  of  comfort  for  the  living  room;  here  is  where  the 
family  come  together  for  rest  and  recreation,  and  if  it  is  not  found  here  it 
will  be  sought  at  other  places.  The  children  obtain  their  lasting  impressions 
of  the  home  and  begin  to  lay  plans  for  another  home  perhaps  in  the  far 
future. 

The  yard  requires  taste  and  skill  as  much  so  as  the  inner  furnishings  of 
the  house.  Every  yard  can't  have  a  beautiful  lawn  laid  off  symmetrically 
with  the  shrubbery  clumped  here  and  there;  however,  every  one  can  be  clean 
with  no  rubbish  around;  fiowers  may  adorn  it  with  little  or  no  expense. 

In  the  country  home  is  found  the  opportunity  for  children  to  be^  trained  in 
every  line  of  home-making.  After  all,  the  most  attractive  part  of  the  home 
is  the  family  who  live  in  it. 

The  children,  as  Cornelius  once  said,  are  the  most  precious  jewels,  and  in 
them  lie  the  possibilities  of  mankind.  Not  for  one  moment  can  we  afford  to 
neglect  this  training  for  anything  else.  Just  how  old  the  child  should  be 
when  this  training  should  begin  depends  on  the  child.  Few  of  us  begin  early 
enough.  When  the  little  one  climbs  up  in  the  chair  and  wants  to  help  wash 
dishes,  or  insists  on  sweeping  the  fioor,  often  we  are  tempted  to  say,  "Run 
along,  you  will  break  the  dishes,  or  make  more  trash  than  you  clean  up." 
Right  there  the  mistake  is  made,  for  if  we  continue  to  push  them  off  they 
will  cease  to  come  and  olfer  a  helping  hand,  but  will  be  content  to  go  along 
and  let  mother  do  the  work. 

How  proud  mothers  are  of  their  domestic  girls,  and  fathers  of  their  sons 
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who  love  the  home  and  are  willing  to  stay  on  the  farm!  And  justly  so.  Our 
boys  and  girls  should  feel  that  they  are  a  part  of  the  home  early  In  life,  with 
some  specific  duty  to  perform  each  day. 

To  me  one  of  the  greatest  responsibilities  of  child-training  is  their  intense 
desire  to  do  as  toe  do  and  not  as  we  say  do.  An  instructor  on  one  occasion 
was  making  a  bed  for  a  little  one,  charging  her  to  imitate  her  the  next  morn- 
ing and  be  very  careful  and  not  leave  one  thing  undone.  By  accident,  one  of 
the  pillows  was  knocked  out  of  the  window,  where  it  had  been  placed  while 
the  bed  was  being  made.  On  the  following  morning  the  little  one  showed 
she  had  grasped  many  of  the  instructor's  suggestions,  and  with  a  few  aids 
here  and  there  the  bed  was  ready  for  the  pillows.  She  went  to  the  window 
and  deliberately  knocked  one  out  saying,  "Tou  thought  you'd  catch  me,  but 
you  see  I  remembered  you  knocked  yours  out  and  I've  done  it  too."  This  is 
often  the  case:  we  are  imitated  in  the  wrong  place;  so  it  behooves  us  to 
always  be  on  the  alert. 

Some  one  has  said  housekeepers  are  bom,  not  made.  While  we  know  this 
is  not  always  true,  we  realize  every  day  that  to  make  our  daughters  proficient 
requires  time  and  patience.  Often  a  careless  boy  or  girl  will  awake  by  watch- 
ing nature;  interest  the  children  in  growing  flowers.  They  will  relieve  you 
and  it  will  be  such  a  pleasure  to  them  to  know  they  are  doing  something  to- 
ward beautifying  the  home. 

The  country  home  where  love  and  contentment  reign  is  one  to  be  envied, 
the  home  that  belongs  to  the  whole  family,  each  one  trying  to  make  it  a  per- 
fect one,  each  one  looking  after  the  comfort  and  pleasure  of  the  other. 

The  country  school  teacher  can  plant  many  seed  in  the  young  mind  that 
will  be  carried  home.  Interest  the  children  in  beautifying  the  schoolhouse 
and  grounds,  and  soon  you  will  see  the  fruit  of  your  labors  developing  in 
the  homes.  

Pin  Money  Possibilities  on  the  Farm. 

Miss  LINDA  CLEMENT. 

The  chiefest  source  of  a  woman's  farm  revenue  has  always  been  her  eggs, 
chickens  and  butter.  One  is  almost  justifiable  in  believing  that  a  man  who 
will  carry  to  market,  dispose  of  and  pocket  the  price,  provided  his  wife's 
labor  was  expended  in  the  production  of  these  articles,  is  nothing  short  of  a 

.    At  any  rate,  the  average  farmer  isn't  guilty — there  are  few  grafters 

in  the  profession,  and  almost  to  a  man  they  consider  it  a  privilege  to  make 
possible  an  earning  capacity  for  wife  and  daughter.  If  they  are  progressive 
farmers,  nothing  short  of  the  best  material  finds  a.  lodging  place  on  their 
farms,  and  if  the  women  are  going  in  for  fowl  culture  nothing  save  a 
thoroughbred  fiock  shall  mark  the  beginning. 

A  venture  in  poultry  designates  chickens  as  the  original  flock.  The  dis- 
position one  intends  to  make  of  them  would  influence  the  selecting  of  a 
breed.  If  you  wish  to  grow  broilers  or  friers,  you  want  a  heavy,  fat  chicken 
which  grows  off  rapidly;  if  you  wish  to  gain  your  profit  from  eggs,  ygu 
would  choose  one  of  the  slender-bodied  laying  strains.  A  reputable  poultry 
journal  is  a  very  necessary  part  of  the  outfit,  and  an  eye  alert  to  market  de- 
mands must  supplement  all  other  information  gained.  Keep  an  accurate 
account  of  expenditures  for  first  year  and  do  not  invest  in  expensive  equip- 
ment nor  add  too  large  a  fiock  of  turkeys,  guineas  or  ducks  until  your  experi- 
ence with  your  small  fiock  of  chickens  shows  your  selling  price  tallying  or  in- 
dicating a  margin  above  cost  of  production.  Too  many  poultry  plungers  fall 
because  their  original  investments  in  tremendous  flocks  and  costly  furnishings 
haven't  the  stability  and  insurance  of  past  experience  to  make  them  profit- 
ably go.  After  your  small  return  has  produced  a  result,  you  are  in  need  of  a 
consumer.  Never  sell  through  a  commission  firm;  you  are  entitled  to  the 
entire  profits.  Develop  your  business  capacity  by  hunting  your  own  markets, 
and  once  found,  make  them  regular  customers  by  furnishing  only  extra  select 
stock.    Let  them  learn  they  can  depend  on  you  for  promptness  and  straight 
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dealing.  Hotels  and  colleges  hold  yearly  contracts  with  farm  individuals 
for  poultry,  butter  and  eggs.  If  they  demand  two-pound  chickens,  assort 
yours  and  send  them  only  two-pounders;  if  white  eggs  are  their  choice,  send 
them  only  white  ones  and  reserre  your  tans  and  creams  for  another  market. 
In  the  commercial  world,  we  are  told,  the  distinguishing  mark  of  an  Ameri- 
can is  that  "he  wants  what  he  wants  when  he  wants  it,"  and  he  is  willing 
to  pay  the  price  of  his  whims  and  impatience.  So  never  argue  with  a  cus- 
tomer that  he  wants  something  else,  but  cater  to  his  eccentricities  and  rest- 
lessness since  he  doesn't  count  the  cost. 

In  marketing  your  eggs,  pack  in  cartons  bearing  your  name  and  trade- 
mark and  build  your  reputation  on  that  trademark.  Never  sell  an  egg  that 
has  been  gathered  longer  than  three  days;  do  not  market  your  dirty  eggs, 
rots,  spots  or  dwarfs. 

Increase  yearly  with  your  profits  your  flock  of  birds.  Keep  those  that  are 
especially  strong  and  have  bred  true  to  color,  size  and  other  favorable  re- 
quirements. Adaptability  of  breed  for  purpose  desired  would  also  influence 
the  person's  selection  of  a  cow,  when  considering  the  possibility  of  profitable 
returns  from  the  milk  or  butter  industry.  Just  any  old  cow  is  not  a  dairy 
cow.  Select  a  Jersey,  Hoi  stein  or  any  standard  strain  of  butter  or  milk  pro- 
ducer. Begin  at  the  beginning — to  use  a  hackneyed  expression — and  learn 
the  business  from  the  inside  out  and  from  the  outside  in.  Send  for  a  gov- 
ernment bulletin  or  attend  a  four  or  five  days  government  dairying  demon- 
stration taking  place  in  your  town  or  the  neighboring.  Learn  the  nutritive 
value  of  the  foods  you  feed  your  cows  and  learn  to  keep  a  record  of  and  make 
tests  of  your  milk.  Follow  minutely  government  formula  for  perfect  butter, 
and  produce  a  creamery  variety  which  the  year  round  nets  you  thirty-five 
cents  a  pound  instead  of  the  poorer  product  which  retails  at  ten  or  fifteen 
cents.  Remember  there  is  no  profitable  return  in  money  value  in  producing 
an  inferior  grade  of  anything. 

"The  tomato  clubs  that  have  recently  been  organized  in  nearly  all  parts  of 
the  State,  with  a  desire  and  hope  of  increasing  the  "Pin  Money  Possibili- 
ties" on  the  farm,  may  prove  delusive  unless  the  strictest  regard  is  given  to 
the  instructions  sent  out  by  those  who  are  in  charge  of  this  work.  The  best 
of  tomatoes,  the  best  methods  of  putting  them  up  and  absolute  cleanliness 
should  be  strictly  adhered  to.  If  these  essentials  are  disregarded  the  country 
may  be  threatened  to  become  glutted  with  canned  goods  that  the  trade  nor 
the  consumer  will  want.  If  on  account  of  this  ofP-grade  stufP  the  prices 
should  drop  to  60  or  75  cents  per  dozen,  which  is  not  improbable,  the  busi- 
ness could  not  be  considered  at  all  remunerative.  It  would  pay  far  better 
to  not  can  tomatoes  ati  all,  or  only  enough  for  home  consumption,  than  to 
put  them  up  at  a  loss.  The  farm  woman  finds  sufficient  for  her  hands  to  do 
without  unprofitable  or  superfluous  labor.  But  the  woman  on  the  farm  who 
puts  up  only  good  stock  and  receives  one  dollar  and  twenty  cents  per  dozen 
for  her  entire  canned  output  is  declaring  a  dividend,  and  she'll  declare  a 
still  larger  if  she's  a  human  market  barometer.  She'll  grow  two  crops  of 
tomato^s,  and  like  some  of  our  big  peach,  apricot  and  cherry  producers,  her 
canning  outflt  will  be  insurance  for  that  part  of  the  crop  which  fails  a  raw 
market.  A  store  tomato,  the  standard  canning  variety,  is  a  midsummer 
ripener  and  can  not  be  successfully  forced  for  an  extremely  early  market. 
From  my  own  personal  experience  I  prefer  a  Langdon  Earliana,  a  variety 
which  has  been  on  the  market  six  or  seven  years.  My  Langdons,  under  con- 
ditions both  favorable  and  unfavorable,  have  ripened  from  one  week  to  ten 
days  earlier  than  the  standard  earlies,  and  were  ready  for  market  when 
Florida  tomatoes  were  still  bringing  fifty  cents  a  basket. 

To  one  interested  in  a  canned  goods  market,  a  variety  of  fruits  and  vegeta- 
bles rather  than  a  dependence  on  just  one,  as  the  tomatoes,  means  more  in 
profitable  returns  and  finds  readier  sales.  Of  the  vegetables  maturing  within 
the  season  in  which  planted,  the  English  green  pea,  when  properly  canned, 
brings  the  most  substantial  price,  ranging  from  |1.60  to  $2  per  dozen.  Canned 
asparagus  holds  a  market,  at  a  price  above  other  vegetables,  and  on  a  par 
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with  most  of  the  California  fruits.  It  requires  three  summers  for  an  aspara- 
gus bed  to  reach  maturity  if  grown  from  seeds.  Still,  when  one  considers 
that  when  once  established  it  lasts  indefinitely,  the  cultivation  and  patient 
waiting  is  worth  the  while.  All  asparagus  for  canning  should  be  bleached 
and  all  stalks  should  be  of  a  uniform  size  and  length.  If  your  canned  product 
meets  all  market  requirements,  you  should  receive  from  |2.50  to  |3  per  dozen 
for  your  asparagus.  Select  varieties  of  peach,  apricot,  pears  and  berries 
commanding  a  good  market  at  high  prices,  home-canned  goods  do  not  have 
to  compete  with  canning  factories,  for  they  are  always  preferable  and  com- 
mand, therefore,  a  better  price.  But,  remember,  just  any  old  stuff  you  sling 
together  doesn't  find  a  waiting  market.  Grade  everything  you  sell ;  use  only 
perfect  fruits  and  vegetables  either  for  the  raw  market  or  cans.  Build  your 
reputation  on  perfection  of  flavor,  cleanliness  and  honest  weight.  Specialize, 
if  you  care  to,  on  some  one  fruit  or  vegetable,  but  be  sure  it's  one  the  market 
isn't  easily  satiated  with — ^flg  preserves,  sweet  pickled  fiigs,  sweet  pickled 
cantaloupes  or  peaches — something  of  this  kind. 

A  Virginia  woman  built  a  factory  from  a  tiny  kitchen,  and  a  fortune  from 
a  paltry  investment,  not  only  because  by  intuition  she  discerned  that  "Pin 
Money  Pickles"  would  tickle  the  palate  of  a  nation,  but  because  every  pickle 
she  afterwards  produced  partook  in  size,  flavor  and  perfection  of  that  first 
delectable.  Reputations  are  sometimes  acquired  by  accident,  but  it's  another 
thing  to  live  up  to  them,  and  the  rule  holds  good  in  a  commercial  sense. 

In  the  profitable  realm  of  the  vegetable  world  there  are  waiting  opportuni- 
ties with  the  expenditure  of  a  few  cents  for  seeds,  good  earnest  labor  for  cul- 
tivation, hard  common  sense  for  markets,  and  the  farm  woman  need  be  no 
beggar.  Earning  one's  spending  money  gives  woman  a  confidence  and  added 
respect  in  and  for  her  own  capabilities.  There  are  each  day  avenues  multi- 
tudinous opening  for  the  feminine  farmer  who  would  and  will  earn  her  way. 
There  are  bee  farms,  fiower  beds,  early  transplanted  plants,  lettuce  farms, 
and  home-made  dainties  galore.  The  "bide  at  home"  woman  has  proven  her 
capacity,  and  her  profession  will  continue  to  grow. 


It  Pays  to  Think. 

LUCIE  T.   WEBB. 

The  thinking  farmer  is  the  one  who  is  making  good  today.  It  is  he  who 
considers  the  effect  of  every  lick;  who  studies  his  soil  and  by  the  use  of 
modern  methods,  with  an  equal  amount  of  labor,  increases  the  yield  from 
two  to  fourfold.  It  is  the  thinking  woman  who  accomplishes  in  one  day  by 
thought  and  system  what  her  neighbor  does  in  two.  Yet  how  few  of  our 
women  think.  They  go  into  the  day's  work  with  an  indistinct  idea  of  the 
myriads  of  things  to  be  done,  jumbled  together,  with  no  plan,  no  outline  in 
the  mind's  eye;  no  grouping  of  tasks  so  that  two  and  three  things  may  be 
done  at  the  same  time;  no  regard  for  short  cuts  and  easy  ways;  and,  most 
of  all,  with  no  consideration  whatever  for  their  own  strength  and  physical 
endurance.  They  stand  through  countless  opportunities  to  sit  and  rest  the 
tired  feet.  They  trot  from  one  place  to  another  in  an  aimless  way,  making 
many  trips  where  one  should  answer.    All  because  they  do  not  think. 

A  woman's  life  on  the  farm  at  Its  best  is  hard;  how  hard  no  one  but  the 
one  who  has  lived  it  without  hired  help  knows.  Much  of  the  drudgery  can 
not  be  eliminated,  even  by  a  world  of  system.  There  are  meals  to  cook, 
dishes  to  wash,  beds  to  make,  floors  to  sweep,  milk  to  chum,  vegetables  to 
gather,  fruit  to  save,  water  to  bring,  and  sometimes,  I  am  sorry  to  say,  wood 
to  cut,  pigs  to  feed,  and  cows  to  milk.  This  is  hardly  a  beginning  of  the  daily 
tasks  that  confront  her;  and  when  there  are  babies  to  care  for  I  often  wonder 
that  she  Is  alive  to  tell  the  story.  Surely  then,  if  there  is  any  help  to  be  had 
in  thinking,  the  farm  woman  needs  to  think.  Else  she  can  not  greet  her 
tired  husband  when  night  comes  with  a  well-kept  home,  good  food,  and,  best 
of  all,  a  cheery  smile. 
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Conditions  are  different  in  every  home,  therefore  the  woman  herself  must 
study  these  conditions  and  solve  her  own  problems  the  best  she  can.  Let 
her  have  ever  before  her  the  one  thought — save  steps.  Children  are  great 
step-savers  for  mother;  the  exercise  and  training  is  good  for  them.  Not  hard 
work  for  the  IJttle  ones,  but  they  enjoy  seeing  "who  can  pick  up  mamma's 
thread  first/'  or  "who  can  bring  a  spoon  from  the  dining-room  the  quickest." 
A  large  waiter  is  also  a  great  help,  almost  an  entire  meal  can  be  carried  to 
the  table  at  one  trip,  or  all  of  the  dishes  brought  in  from  the  dining-room 
when  ordinarily  one  goes  back  and  forth  a  number  of  times.  Take  the 
waiter  to  the  pantry  and  while  resting  a  minute  on  the  meat  box  make  a 
calculation  of  all  the  things  needed  in  preparing  the  meal  and,  piling  them 
on  the  waiter,  carry  them  all  to  the  kitchen  at  one  time.  Now  rest  again, 
this  time  in  the  kitchen  rocking  chair,  and  calculate  how  many  steps  you 
have  saved.  A  small  table  can  be  placed  close  to  the  kitchen  stove  on  the 
left-hand  side  and  on  it  kept  a  Jar  of  lard,  some  sugar,  salt,  pepper,  a  knife, 
fork,  spoon,  stove-lifter,  etc.;  this  keeps  one  from  going  back  and  forth 
across  the  room  to  the  kitchen  table.  Again,  a  wheelbiurrow  may  be  used  to 
advantage  in  hauling  stove-wood,  one  trip  bringing  enough  to  last  a  whole 
day.  Or  taken  to  the  garden  for  vegetables,  often  this  saves  a  half-dozen 
journeys.  By  all  means,  have  the  garden  near  the  back  of  the  house.  I 
know  I  have,  in  days  gone  by,  walked  hundreds  of  miles  to  a  garden  off  from 
the  house  out  of  reach  of  the  chickens. 

There  are  other  ways,  at  a  small  expense,  the  housewife  may  save  herself 
an  untold  amount  of  labor.  A  kitchen  sink  at  a  cost  of  from  three  to  five 
dollars  will  be  worth  its  weight  in  gold.  A  flreless  cooker,  an  oil  stove, 
linoleum  on  the  kitchen  floor,  and  where  it  can  be  done,  a  convenient  water 
supply  could  be  had  in  most  of  our  homes  if  the  housewife  started  in  with 
the  determination  to  have  them. 

As  a  parting  word  let  me  say,  save  your  feet.  Eivery  woman  will  say  her 
feet  are  more  tired  than  anywhere  else  when  night  comes.  Then  she  should 
sit  down  and  work  whenever  it  is  possible;  and  in  the  winter,  if  the  kitchen 
stove  is  the  only  chance  to  warm  them,  put  a  warm  brick  under  each  foot  as 
she  peals  the  potatoes,  wipes  the  dishes,  or  picks  the  chicken. 


Factors  That  Will  Enter  Largely  Into  the  Betterment  of  North  Carolina 

AgrlcQltiire. 

A.  L.  FRENCH. 

Every  thinking  citizen  of  North  Carolina  realizes  the  importance  of  our 
premier  industry — agriculture.  From  the  west  line  of  Cherokee  County  to 
where  the  waters  of  Old  Ocean  beat  upon  the  thin  strip  of  land  at  the  lower 
end  of  Currituck,  that  divide  them  from  those  of  Albemarle  Sound,  men  and 
women  are  found  busily  engaged  in  winning  a  living,  and  something  for  a 
rainy  day,  from  the  soil. 

These  men  and  women  are  our  leading  citizens;  for  they  are  engaged  in 
the  most  important  industry  of  ours,  or  any  other  State.  And  the  young 
men  and  women  that  are,  in  the  next  generation,  to  take  up  and  carry  on 
the  work  of  their  fathers  and  mothers  on  the  land  are  the  most  important 
factors  that  will  enter  into  the  betterment  of  the  State's  agriculture. 

How  important  then  that  the  training  of  these  young  lives  be  along  lines 
that  will  enable  them  to  dignify  the  work  of  their  fathers  and  improve  upon 
it  to  the  degree  that  the  increase  of  the  world's  population  demands. 

This  training  the  writer  believes  should  be  the  work  first  of  the  fathers 
and  mothers  on  the  farm.  They  should  be  trained  from  their  infancy  in  the 
need  for  a  better  care  of  the  soil  and  its  more  economical  handling.  Then 
as  they  arrive  at  school  age  the  State  should,  while  training  them  to  develop 
their  minds,  strive  to  keep  ever  before  them  the  principles  that  their  parents 
have  planted  and  tended  before  they  were  given  into  the  State's  keeping. 
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This  means  an  agricultural  education  for  every  boy  and  girl  that  Is  raised 
upon  the  farms  of  the  State;  an  education,  by  the  way,  that  unfits  them  in 
no  way  for  any  other  business  that  they  may  choose  to  take  up  later;  for  a 
brain  training  founded  upon  the  great  principles  that  pertain  to  the  soil 
will  be  one  of  the  best  foundations  upon  which  to  rear  an  educational  struc- 
ture that  will  fit  for  any  other  business  or  profession.  And  the  hope  of  the 
country  as  I  see  It  is  to  make  of  farm  boys  and  girls  farmers  first,  then  let 
the  surplus  go  to  other  callings;  for  the  greatest  need  of  our  State  today  Is 
better  farmers.  The  greatest  work  that  lies*  at  the  door  of  these  better 
farmers  of  the  future  is  the  improvement  of  the  soils  of  our  State;  for  it  is 
a  fact  that  while  our  gross  income  from  the  lands  of  the  State  amounts  to 
vast  sums  yearly,  yet  not  half  of  the  acres  upon  which  our  products  are  pro- 
duced— ^because  of  a  depleted  condition — pay  a  living  wage  to  the  men 
handling  them.  This  can  mean  nothing  else  than  poverty  to  the  farming 
people.  And  a  people  continuing  in  poverty  generation  after  generation  lose 
courage  and  ambition,  and  a  consequent  lowering  of  their  standard  of  living 
and  citisenship  is  inevitable. 

This  condition  among  those  responsible  for  the  care  of  our  greatest  in- 
dustry can  never  be  tolerated.  Our  new  farmers  must  study  and  experi- 
ment until  they  learn  how — ^by  better  drainage,  better  tillage,  better  fertili- 
zation, more  economical  working,  and  a  better  handling  of  necessary  capi- 
tal— to  put  these  border  acres  Into  the  profit-giving  column;  make  them 
produce  a  greater  yield  each  year  at  no  greater  expense,  and  cause  them  to 
Increase  from  year  to  year  in  natural  stored-up  fertility.  And  then  will  the 
present  generation  be  more  economically  fed  and  clothed  and  the  heritage 
of  future  generations  be  conserved. 

These  young  men  and  women  of  the  future  must  be  brought  to  realize 
clearly  that  upon  them  rests  very  largely  the  conservation  of  our  great 
natural  resource  called  water-power;  for  while  the  State  and  nation  in  the 
coming  years  may  spend  vast  sums  of  the  people's  money  in  reforesting  the 
mountains  and  building  great  reservoirs  for  the  control  of  surplus  water, 
yet  upon  them — ^the  men  and  women  having  the  control  of  the  farming  lands 
of  the  State — ^must  fall  the  great  bulk  of  the  work  of  regulating  the  fiow  of 
surplus  water. 

The  farming  lands  of  the  State  must  be  so  thoroughly  underdralned,  so 
well  broken,  so  completely  filled  with  vegetable  matter,  and  the  rougher  por- 
tions of  the  farms  so  constantly  covered  with  grass  that  surplus  water  will — 
the  greater  part  of  it — ^be  made  to  seep  through  the  land  and  thus  leave 
gradually,  rather  than  to  rush  ofC  the  surface  of  the  soil  to  swell  the  creeks 
and'  rivers  to  the  bursting  point. 

Upon  the  farmers  and  their  wives  of  the  future  will  fall  in  a  large  degree 
the  work  of  beautifying  our  State,  cultivating  her  natural  resources,  for 
beauty  that  is  second  to  no  State  In  the  Union.  Our  unsightly  patches  of 
cultivated  lands  must  be  broadened  and  lengthened  until  they  meet,  form- 
ing oroad  areas  of  well-tilled  fields.  Our  unprofitable,  brush-grown  gullies 
and  galled  hills  must  be  made  to  lend  beauty  to  the  landscape  by  presenting 
an  unbroken  expanse  of  rich  green,  profi^givlng  grass.  And  upon  these 
pastures  the  unlovely  scrub  animal  must  give  place  to  the  man-moulded, 
beautiful,  well-bred  cow,  horse,  sheep,  and  hog. 

The  farm  homes  of  these  future  farmers  will  refiect  their  culture  and 
prosperity,  and  the  open  country  from  Currituck  to  Cherokee  will  give  abun- 
dant evidence  that  our  State  has  recognized  the  importance  of  her  greatest 
natural  resource — ^the  soil — and  has  given  thought  to  the  training  of  the 
people  in  the  land;  has  given  to  agriculture  the  dignity  that  its  importance 
warrants. 
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Variations  in  Higli  Yielding  Varieties  of  Cotton. 

JAMES  M.  GBAT. 

In  this  report  the  records  for  the  year  of  1903  and  1909,  inclusive,  of  the 
North  Carolina  Test  Farms  have  been  used.  Most  of  the  information  is 
from  the  Iredell  and  Edgecomhe  farms,  but  the  records  from  the  Red  Springs 
farm  were  used  for  the  three  years  this  farm  was  in  operation  (1903-1905). 

In  the  experiments,  from  which  the  data  for  this  report  were  gathered,  the 
fertilizers  used  were  the  same  on  each  farm.  A  7 — 2% — 2^  formula  was 
used  practically  all  the  way  through  the  series.  The  preparation  of  the  land 
and  the  subsequent  cultivation  was  the  same  in  each  instance.  The  land  was 
broken  with  a  two-horse  plow  eight  to  ten  inches  deep  early  in  the  spring 
and  harrowed  just  before  planting.  The  cultivation  was  frequent  and 
shallow. 

On  the  Edgecombe  farm  the  land  is  a  Norfolk  Sandy  Loam,  varying  in 
depth  from  6  to  24  inches,  with  an  average  depth  of  about  12  inches.  This 
soil  holds  manure  fairly  well  and  gives  a  yield  of  about  a  bale  and  a  quarter 
of  cotton  without  heavy  fertilization.  The  seasons  are  of  good  length  for  the 
maturing  of  cotton. 

The  lands  of  the  Red  Springs  farm  are  similar  to  those  of  the  Edgecombe 
farm,  Norfolk  Sandy  Loam,  but  less  fertile  naturally.  The  season  is  some- 
what longer  and  warmer  than  at  the  Edgecombe  farm.  These  two  farms 
have  approximately  ideal  conditions  for  cotton  growing. 

The  soil  of  the  Iredell  farm  is  almost  entirely  Cecil  Clay  with  some  Clay 
Loam.  The  seasons  are  rather  short  for  cotton,  the  farm  being  on  the  ex- 
treme northern  border  of  the  cotton  belt.  Commercially,  cotton  is  not  grown 
in  this  section  to  any  great  extent. 

In  this  report  the  following  varieties  will  be  used  for  comparison:  Rus- 
sell's Big  Boll,  Culpepper's  Improved,  King's  Improved,  Excelsior  Prolific, 
Edgeworth,  Cook's  Improved,  and  Simpkins's  Improved.  As  will  be  seen, 
the  Edgeworth  variety  was  the  only  variety  run  through  a  series  of  six  years 
on  more  than  one  farm.  This  irregularity  in  the  tests  made  prevents  the 
conclusions  from  being  as  definite  as  they  might  otherwise  have  been. 

DESCRIPTION   OF  VARIETIES   TESTED. 

Russell's  Big  Boll  is  a  hardy,  large  boiled  and  vigorous  cotton  that  yields 
well  on  a  loam  or  sandy  soil  in  Eastern  North  Carolina.  It  is  very  popular 
with  the  pickers  because  of  the  ease  and  rapidity  with  which  it  can  be 
picked.  Under  average  conditions  this  variety  Is  not  only  prolific,  but  fairly 
reliable.  During  a  seven  years  test  with  the  above  mentioned  varieties  it 
stood  third  on  the  Edgecombe  farm,  giving  an  average  yield  of  462.72  pounds 
of  lint  per  acre. 

Culpepper's  Improved,  a  large  boiled  variety,  is  about  ten  days  earlier 
than  Russell's  Big  Boiled.  It  has  a  large  weed  with  spreading  limbs,  well 
boiled  and  holds  cotton  well.  It  is  more  variable  than  is  Russell's  Big  Boll, 
but,  notwithstanding  this,  in  the  seven  years  test  it  stood  second  on  the 
Edgecombe  farm  with  an  average  production  of  471.97  pounds  of  lint  per 
acre. 

King's  Improved  has  a  smaller  boll  than  either  of  the  aforementioned  varie- 
ties but  runs  a  little  higher  in  per  cent  of  lint,  averaging  on  the  three  farms 
38.16  per  cent  for  the  seven  years  test.  It  has  a  rather  small  stalk  with 
spreading  limbs  fairly  well  fruited. 

Excelsior  Prolific  has  large,  deep  lobed  leaves  and  short,  well  matured 
limbs  that  bear  a  rather  small  boll  of  high  percentage  of  lint.  It  often  runs 
above  40  per  cent  lint,  but  because  of  its  variability  the  average  would  be 
somewhat  under  this.  On  the  Edgecombe  farm  it  gave  an  average  yield  of 
628.86  pounds,  leading  all  others. 
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Kdseworth  has  a  rather  heavy  stalk,  is  short  llmhed  with  large  leaves  and 
is  ratlier  late  in  maturing.    It  runs  about  34  per  cent  lint. 

Cook's  Improved  has  large  plants,  heavily  limbed,  the  lower  limbs  very 
long  and  open;  bolls  medium  size  but  long,  slender  and  tapering;  rather 
late  in  maturing.  The  percentage  of  lint  for  a  period  of  six  years  averaged 
39.02.  This  cotton  seems  to  give  a  slightly  higher  per  cent  of  lint  on  heavy 
soils  than  on  light  soils. 

Slmpkins's  Improved  is  a  small  stalked,  short  limbed  variety;  a  rather 
heavy  fruiter,  medlumly  early  maturing;  but  maturing  at  one  time  rather 
than  continuously,  and  for  this  reason  is  not  very  well  liked  where  there  is 
a  scarcity  of  pickers.    The  bolls  are  small  and  do  not  hold  the  lint  very  well. 

Tbe  following  table  gives  the  yearly  yields  of  these  different  varieties  of 
cotton  on  the  different  test  farms  of  the  State  covering  a  period  of  seven 
years. 


RuBsell's  Bic  Boll 

£dseeombe  Farm. 

Red  Springs  Farm. 

Indell  Farm 

Culpepper's  Improved 

Edsecombe  Farm 425 

Red  Springs  Farm |  456.87 

Iredell  Farm 
Kfaks's  Improved: 

EdsBcombe  Farm. 

Red  Springs  Farm. 

Iredell  Farm. 
Ezoeleior  Prolific 

Edoeoombe  Farm. 

Red  Springs  Farm. 

Iredell  Farm 
Edgeworth: 

Edcecombe  Farm. 

Red  Springs  Farm. 

Iredell  Farm. 
Cook's  Improved! 

Edseoombe  Farm. 

Red  Springs  Farm. 

Iredell  Farm 
Simpkins'  Prolific: 

Edsecombe  Farm. 

Red  Springs  Farm 

Iredell  Farm. 

•Farm  discontinued  1005. 

From  a  study  of  these  figures  it  will  be  seen  that  there  is  a  rather  wide 
range  of  variations  in  yields  of  each  variety  on  the  same  soils  and  on 
different  soils.  It  Is  natural  that  there  should  be  some  variation  on  soils  of 
different  types,  but  it  seems  rather  striking  that  there  should  be  such  a  wide 
variation  on  the  same  soil  when  the  culture  and  the  fertilizers  were  the 
same.  The  climatic  changes  would,  of  course,  affect  the  crops  of  different 
years  somewhat,  but  hardly  enough  to  justify  such  a  wide  variation.  The 
fault  would  seem  to  lie  with  the  seed  more  than  anything  else.  Presumably 
not  enough  care  was  taken  in  the  selection  of  seed  and  the  quality  of  seed 
used. 
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The  following  table  will  help  to  bring  out  the  variation  more  forcefully: 


Rusaell's  Big  Boll: 

Highest  yield 

Loweat  yield 

DiCFerenoe 

Culpepper's  Improved: 

Highest  yield 

Lowest  jrield 

Difference ...... . 

King'*  Improved: 

Highest  yield 

Lowest  yield 

Difference 

Exoelaior  Prolifio: 

Highest  yield 

Lowest  yield 

Difference 

Edgeworth: 

Highest  yield 

Lowest  yield 

Difference 

Cook's  Improved: 

Highest  yield 

Lowest  yield 

Difference 

Simpkina'  Improved: 

Highest  yield 

Lowest  yield 

Difference 


•One  year  only.        fFarm  discontinued. 


1 

'  Edffecombe 
Farm 

1 

Year 

1906 
1909 

1  Red  Springs 
Farm 

367.87 
199.05 

Year 

Ij»dell 
Farm 

Year 

682.61 
287.52 

1003 
1005 

289.85 
224.32 

1909 
1904 

395.09 

168.82 

456.98 
237.51 

66.53 

351.19 
198.10 

699.30 
313.30 

1906 
1908 

1903 
1905 

1009 
1907 

386.00 

219.47 

355.48 
198.28 

158.09 

509.70 
247.85 

667.59 
323.91 

1905 
1903 

1903 
1905 

1908 
1904 

343.58 

157.25 

883.41 
216.57 

261.85 

359.00 
168.39 

719.10 
265.50 

1906 
1908 

1904 
1905 

1908 
1904 

453 .60 

168.84 

332.52 
182.41 

190.61 

359.00 
221.31 

625.60 
288.10 

1906 
1908 

1904 
1905 

1908 
1904 

337.50       ' 

150.11 

278.21 

• 

137.69 

455.00 
284.05 

1        681.87        1 
374.40 

1906 
1908 

1905 

1908 
1904 

307.47 

1 

170.95 

402.40 
360.03 

426.75 



1909 
1908 

t             1 

1908 

1       341.50 

1909 

85 .25 

1 

42.37 

A  study  of  this  table  shows  that  on  the  Edgecombe  farm  there  was  a  much 
wider  range  of  variation  than  on  either  of  the  others,  the  Red  Springs  farm 
coming  second  and  the  Iredell  farm  giving  the  least  variation.  Although  the 
test  on  the  Edgecombe  farm  gave  the  widest  variations,  they  also  gave  the 
greatest  aggregate  yield  for  the  period  over  which  the  tests  were  run.  This 
would  teach  that,  if  one  could  obviate  this  wide  variation  and  still  retain 
the  high  yielding  quality  of  some  of  the  best  varieties  of  cotton,  the  section 
of  country  adjacent  to  the  Edgecombe  farm  would  be  the  greatest  cotton 
section  of  the  State.  It  Is  entirely  possible  that  this  can  be  done  by  a  system 
of  careful  seed  selection. 

Another  striking  contrast  brought  out  by  these  figures  is  the  comparison 
of  yields  for  the  same  year  on  the  Edgecombe  and  Iredell  farms.  With  the 
exception  of  Culpepper's  Improved,  all  the  varieties  gave  their  largest  yields 
on  the  Iredell  farm  the  same  year  that  they  gave  their  smallest  yields  on 
the  Edgecombe  farm.  Just  why  this  should  be  Is  not  known.  The  season 
of  1908  was  very  late  and  this  may  have  affected  the  growth  of  cotton  more 


Digitized  by  VjOOQIC 


The  Bulletin. 


49 


on  the  Edgecombe  farm  than  on  the  Iredell  fann,  since  the  cotton  was 
planted  on  the  Edgecombe  farm  several  weeks  earlier  than  on  the  Iredell 
farm.  And,  again,  the  quality  of  the  seed  might  have  contributed  to  this 
dUference  as  seed  were  not  from  the  same  source. 

Just  here  it  might  be  Interesting  to  note  the  averages  of  the  different 
varieties  on  the  same  soil  and  on  different  soils.  The  following  table  will 
aid  in  this  comparison. 


Ruflsell's  Big  Boll 

Culpepper's  Improved 

King's  Improved 

Ezeelsior  Prolific 

EdgBworth 

Cook's  Improved 

Simpldns'  Improved... 


Average  for 
all  Farms 


837.77 


361.16 


367.67 


379.10 


389.11 


862.70 


375.78 


Average  for 
Edgecombe 


462.72 
7  yrs. 
471.97 
7  yrs. 
441.84 
6  yrs. 
528.86 
5  yrs. 
474.83 
8yr8. 
468.01 
5  yrs. 
370.35 
3  yrs. 


Average  for 
Red  Springs 


286.08 
3  yrs. 
345.95 
8  yrs. 
294.65 
3  yrs. 
311.89 
3  yrs. 
257.46 
2  yrs. 
278.21 
lyr. 


Aversge  for 
Iredell 


264.52 

3  yrs. 
265.58 

5  yra. 
366.52 

6  yrs. 
296.56 
5  yra. 
285.04 
6yn. 
845.87 

4  yra. 
381.21 
2  yrs. 


From  first  glance  the  difference  as  brought  out  by  this  table 
would  not  amount  to  so  very  much:  in  the  average  for  all  the 
farms  there  is  only  a  difference  of  41.33  pounds  between  the 
highest  and  the  lowest;  on  the  Edgecombe  farm  there  is  a  difference  of 
just  167.71  pounds;  on  the  Red  Springs  farm  the  difference  is  88.48  pounds, 
and  on  the  Iredell  farm  the  difference  is  116.69  pounds  between  the  highest 
and  the  lowest  yielding  varieties.  On  studying  these  figures  more  closely 
this  difference  is  of  decided  Importance  when  they  are  applied  to  the  actual 
production  of  cotton  In  the  State  or  on  the  individual  farm.  Just  to  illus- 
trate: in  North  Carolina  there  are  about  1,624,000  acres  in  cotton.  If  the 
whole  acreage  had  been  In  Russell's  Big  Boll,  which  gave  the  lowest  aver- 
age, instead  of  Excelsior  Prolific,  which  gave  the  highest  average,  the  loss 
to  the  State  would  have  been  17,955,040.  (Allowing  the  price  of  gotten  to 
be  12  cents.)  Again,  suppose  the  average  farm  contains  fifty  acres  of  cotton, 
and  that  the  lowest  yielding  variety  Is  being  planted  in  each  locality,  the 
difference  between  Slmpklns's  Improved  (the  lowest)  and  Excelsior  Prolific 
(the  highest)  was  158.51  pounds  per  acre;  this  would  have  resulted  In  a  loss 
of  1951  for  each  farm  adjacent  to  the  Edgecombe  farm.  The  difference  be- 
tween Edgeworth,  the  lowest,  and  Culpepper's  Improved,  the  highest,  was 
88.48  pounds  per  acre  on  the  Red  Springs  farm,  which  difPerence  would  re- 
sult in  a  loss  of  |531  on  the  adjacent  farms.  The  difference  between  Russell's 
Big  Boll,  the  lowest,  and  Simpkins's  Improved,  the  highest,  was  119.69 
pounds  per  acre  on  the  Iredell  farm.  This  difference  would  amount  to  a  loss 
of  1695  to  the  man  who  planted  Russell's  Big  Boll  on  farms  adjacent  to  the 
Iredell  farm.  Of  course  these  examples  are  extreme  because  no  variety  is 
planted  exclusively.  Yet  if  a  farmer,  by  knowing  the  adaptations  of  a 
variety,  can  save  from  $^500  to  $1,000  on  a  fifty-acre  farm,  a  study  of  varie- 
ties and  their  adaptation  to  different  sections  and  different  soils  and  fertili- 
zation is  of  very  great  Importance. 
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VABIATIONS  IN  PER  CENT  OF  LINT. 


Continuing  a  study  of  the  same  varieties  as  were  used  in  the  study  of 
variations  in  yields  it  will  be  seen  that  there  is  also  a  variation  in  per  cent 
of  lint,  both  on  the  same  soil  and  on  different  soils.  This  can  be  shown  best 
by  following  the  same  methods  as  were  used  in  showing  differences  in  yields, 
namely,  tables. 


1903 


Russell's  Big  Boll: 

Edgecombe  Farm 32.39 

Red  Springs  Farm |    34.38 

Iredell  Farm 

Culpepper's  Improyed:  i 

Edgecombe  Farm 31.62 

Rod  Springs  Farm 37.50 

Iredell  Farm 

King's  Improved: 

Edgecombe  Farm 36.60 

Red  Springs  Farm 39.05 

Iredell  Farm 

Ezcelaior  Prolific: 

Edgecombe  Farm 

Red  Springs  Farm 37.50 

Iredell  Farm 

Edgeworth: 

Edgecombe  Farm 

Red  Springs  Farm 

Iredell  Farm 

Cook's  Improved: 

Edgecombe  Farm 

Red  Springs  Farm 

Iredell  Farm , 

Simpkins'  Improved: 

Edgecombe  Farm 

Red  Springs  Farm 

Irodell  Farm 


1904 


34.39 
32.81 
35.05 

36.83 
37.50 
34.45 

39.20 
40.62 
37.84 

36.56 
40.62 
35.45 

35.37 
35.04 
36.58 


1905 


31.75 
36.70 
34.98 

33.07 
37.39 
34.98 

38.21 
39.61 
37.10 

35.42 
39.61 
37.58 

33.38 
37.15 
35.34 


1906    1907 


I 
32.56  I  31.23 


1908 


1900 


35.26 
34.42 


39.19 
40.93 
39.49 
33.99 
35.21 
39.03 


31.95  I    24.90 


Aver. 


33.80 


37.09 
40.89 
40.87  ,    37.61 


31.08 

35.37 

35.08  I  37.40 
36.52  37.92 
36.21 


32.10 
34.88 


37.09 
32.81 
37.21 


.09  I    38.61 


I    39.71 

I 

35.99  I    36.68 


34.10  , 

36.60  < 

34.60  I 

I 

35.70  I 

37.50 

41.20  ' 

38.00  . 

34.40  I 

35.20  I 

40.20  I 

88.90  ; 

39.30  i 

I 


37.61       37.70  . 


81  Jl 
34.27 
34  .n 

33.89 
37.19 
84.75 

37.08 
39.76 
37.68 

38.06 
39.21 
37.52 

33.66 
86.54 
85.73 

38.80 
40.89 
39.27 

37.32 

37.65 


*Far.-n  discontinued. 

By  looking  over  the  column  of  averages  it  will  be  seen  that  without  excep- 
tion the  average  per  cent  of  lint  for  all  the  varieties  was  higher  on  the  Iredell 
farm  than  on  the  Edgecombe  farm.  It  will  also  be  noticed  that  with 
only  one  exception  the  percentage  was  higher  on  the  Red  Springs  farm 
than  on  either  of  the  others.  True,  the  Red  Springs  tests  were 
only  continued  three  years.  The  Edgecombe  farm,  by  reason  of  its  rich  soil, 
its  long  season  and  other  natural  advantages  is  the  nearest  ideal  for  cotton 
production  of  the  three  farms,  Iredell  farm,  because  of  its  short  season, 
heavy  soil,  cool  springs,  is  the  poorest  farm  for  cotton  production  of  the 
three.  Then  why  this  decided  difference  in  per  cent  of  lint  In  favor  of  the 
Iredell  farm?  It  is  known  that  lint  consists  largely  of  carbon  and  that  car- 
bon comes  through  the  leaves  of  the  plant.  Cotton  on  the  Edgecombe  farm, 
suffers  greatly  from  leaf  rust,  sometimes  almost  stripped  of  leaves;  on  the 
Iredell  farm  leaf  rust  is  almost  unknown.  The  natural  supposition  would 
be  that  the  cutting  off  of  the  leaf  area  and  consequently  the  amount  of  carbon 
in  the  plant  limits  the  percentage  of  lint.  There  has  been  no  Investigation 
along  this  line,  so  this  Is  a  mere  supposition.  Yet  it  would  appear  that  the 
farmer  can  well  consider  the  rust  resistant  properties  of  his  cotton. 
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A  comparison  of  the  lint  production  and  the  yield  does  not  seem  to  show 
that  there  is  any  relation  between  the  per  cent  of  lint  and  the  yield  of  any 
one  variety  on  the  same  soil  or  on  different  soils.  To  illustrate:  In  1905 
Russeirs  Big  Boll  gave  a  yield  of  616.36  pounds  of  lint  per  acre  on  the  Edge- 
combe farm  with  a  percentage  of  lint  of  31.75,  while  in  1908  it  gave  a  yield 
of  362.5  pounds  per  acre  with  a  percentage  of  31.95.  In  1905  Russell's  Big 
Boll  gave  a  yield  of  279.39  pounds  per  acre  on  the  Iredell  farm  with  a  per- 
centage of  lint  of  34.98.  In  1909  it  gave  a  yield  of  289.85  pounds  of  cotton 
per  acre  with  a  percentage  of  lint  of  34.10.  By  comparing  the  other  varieties 
in  the  same  way  it  will  be  found  that  they  bear  out  this  same  fact. 

The  following  table  will  help  to  bring  out  some  other  contrasts  in  the 
variation  in  per  cent  of  lint  of  the  different  varieties  under  discussion: 


Edgecombe  ,'     year      '  Re4,^P""«^       War  Iredell  y 

Farm        1     ^®*'  Farm  ^®"  Farm  ^*" 


RaaseH's  Big  Boll: 
HighfMit  per(v>nt .  . 

34.39 
24.00 

1904      ' 
1909 

35.70 
32.81 

1905 
1      1904 

35.05 
34.10 

1904 

Lowest  percent 

1909 

1 

DiflTerenoe 

9.49 

34.60 
31.08 

2.89 

37.60 
37.39 

1 

.95 

36.31 
34.42 

1 

Culpepper's  Improved: 
Highest  percent 

1909 
1907 

1      1904 
'      1906 

1907 

1906 

Di£Ferenoe 

.1           5.62 

J         39.20 
.|         35.08 

.11 

40.62 
39.06 

; 

.95 

39.19 
36.52 

King's  Improved: 

Highest  percent 

1904 
1907 

t                1 

1904   : 

i  ^^3  1 

1906 

1      1907 

DiCFerence 

4.12 

J          41.20 
35.42 

1.57 

40.62 
37.50 

1                  ' 

2.67 

39.49 
36.45 

Excelsior  Prolific: 

Highest  percent 

1909 
1905 

1 — 

1904 
,      1903      1 

1906 

9   Lowest 

1904 

Differmoe 

5.78 
1 

36.37 
.1         32.10 

3.12 

37.15 
36.94 

1                  1 

4.04 

37.21 
35.20 

Edgeworth: 

Highest  percent 

1904 
1907 

1906 
1      1904 

1908 

Lowest  percent..... ... - 

,      1909 

Difiference... . . . .  . 

1 
.:           3.27 

.1         40.20 
J         37.09 

1.21 

40.89 

• 

1 

2.01 

40.87 
37.61 

Cook's  Improved: 

1909      ' 
1906 

1906      j 

1906 

LowQflt  Dero6nt    . 

1906 

1 

Difference 

1 

1 

Simpkins'  PrbUfic: 

TTigliftut  percent. . . 

39.30 
J         36.99 

1909      , 
1907 

t 

I 

37.70 
37.61 

1909 

Lowest 

1 

1908 

1                  1 

1 

Difference 

3.31 

, 1 

.09 

*One  year.    tFarm  di8Continu3d. 

This  table  brings  out  the  fact  that  with  the  same  variety  there  is  a  greater 
variation  in  the  per  cent  of  lint  on  the  Edgecombe  farm  than  on  either  of 
the  others.  The  most  striking  difference  is  with  Russell's  Big  Boll  and  Cul- 
pepper's Improved.  Just  why  this  should  be  is  unknown  as  no  records  were 
kept  of  the  growth  of  these  varieties  on  the  different  farms.  This  table  again 
emphasizes  the  fact  that  a  variety  that  does  best  on  one  soil  or  in  one  locality 
will  not  always  do  best  on  a  soil  of  different  character  or  in  another  locality. 
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GENERAL  CONCLUSIONS. 

1.  That  there  is  a  rather  wide  variation  in  yields  of  varieties  of  cotton  on 
the  same  soil  and  on  different  soils. 

2.  That  this  variation  regulates  the  profit  or  loss  of  a  cotton  crop  more 
than  most  farmers  realize. 

3.  That  this  variation  can  be  regulated  to  a  large  extent  by  the  farmer 
himself  If  he  will  study  the  adaptation  of  a  variety  to  his  own  farm  con- 
ditions, both  as  to  soil  and  climate. 

4.  That,  from  the  knowledge  at  hand,  the  variations  of  one  variety  on  any 
particular  soil  can  be  regulated  by  a  careful  and  systematic  field  selection  of 
seed,  and  only  by  this  method. 

5.  That,  under  present  conditions,  it  is  of  far  more  Importance  to  the 
farmer  for  him  to  study  his  field  conditions,  his  variety  of  cotton  and  seed 
selection,  etc.,  than  it  Is  for  him  to  try  to  regulate  the  market  price  of  cot- 
ton. He  has  been,  is,  and  will  be  primarily  a  producer,  and  not  a  regulator 
of  market  prices.  When  he  better  understands  the  economic  production  of 
cotton  under  his  conditions  he  can  better  undertake  the  regulation  of  markets. 

6.  That  until  the  best  variety  of  cotton  for  a  particular  farm  or  locality 
has  been  established,  and  the  variations  of  this  variety  eliminated  as  far  as 
possible,  there  need  not  be  very  much  emphasis  laid  on  the  per  cent  of  lint 
that  a  variety  produces. 

7.  That  after  the  best  variety  has  been  established  and  the  controlable 
variations  eliminated  it  will  be  well  for  the  increase  of  the  lint  to  be  con- 
sidered. But  I  believe  that  this  will  automatically  increase  and  establish 
Itself  as  the  other  changes  are  brought  about. 

8.  That  there  is  no  variety  that  can  be  called  the  best  variety  universally. 

9.  That  there  is  no  variety  that  can  be  called  the  best  variety  for  any  par- 
ticular soil  or  locality. 

10.  That  the  establishing  of  varieties  for  any  particular  type  of  soil,  cli- 
mate or  locality  Is  a  great  work  that  can  be  helped  materially  by  the  Experi- 
ment Stations  but  must  be  worked  out  finally  by  each  individual  farmer  for 
his  individual  conditions. 


Feeding  Hogs  In  North  Carolina. 

BY  DAN  T.  ORAT,  CHIEF  IN  ANIMAL  INDUSTRY. 

The  Southern  people  are  large  meat  consumers  but  small  meat  producers. 
In  fact,  the  South  consumes  more  meat  per  capita  than  any  other  section 
of  our  country,  but  a  large  proportion  of  this  meat  is  shipped  Into  the  South 
from  other  sections  of  the  country.  This  Is  a  very  strange  condition  of 
affairs  when  all  persons  who  have  studied  the  question  agree  that  pork  can 
be  made  as  cheaply,  and  perhaps  more  cheaply,  in  the  South  than  In  any 
other  section  of  America. 

There  are  many  reasons  why  North  Carolina  farmers  should  Introduce  this 
line  of  animal  production  Into  their  farming  system.  In  the  first  place,  very 
little  capital  is  required  to  make  a  reasonable  start:  one  hundred  dollars 
Invested  in  hogs  represents  a  rather  large  beginning,  but  the  same  amount 
of  money  Invested  in  some  of  the  larger  animals  would  be  almost  no  start 
at  all.  In  the  second  place,  the  sow  Is  a  rapid  producer;  each  sow  will  pro- 
duce no  less  than  twelve  pigs  a  year  If  she  is  given  proper  care  and  atten- 
tion; this  means  that  the  money  invested  in  hogs  works  rapidly.  In  the 
third  place,  the  returns  begin  to  come  back  within  a  very  short  time — which 
Is  an  exceedingly  important  point  for  the  man  with  limited  capital.  In  the 
fourth  place,  the  hog  can  not  be  surpassed  for  its  ability  to  build  up  the 
soils  rapidly,  especially  when  leguminous  crops  are  grown  to  supply  the 
pasture. 
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COBN  WHEN  FED  ALONE  IS  NOT  8ATISFACT0BT. 

The  majority  of  our  farmers  feed  too  much  corn.  It  is  generally  con- 
sidered that  there  is  no  other  feed  equal  to  com  for  pork  production.  This 
is  true,  provided  the  corn  is  used  Judiciously.  But  if  it  he  fed  alone  for  any 
length  of  time  there  are  few  feeds  which  are  poorer.  If,  however,  corn  is 
fed  in  combination  with  other  feeds,  its  use  is  to  be  highly  commended,  and 
it  can  be  used  to  great  economical  advantage,  too,  even  though  it  sells  upon 
the  market  as  high  as  |1  a  bushel. 

The  hog  is  not  adapted  to  living  on  corn  alone,  and  when  we  require  it  of 
him  we  are  forcing  him  to  do  a  thing  which  is  not  consistent  with  his  nature. 
Man  likes  a  mixture  of  feeds  or  a  change  in  diet;  so  do  the  lower  animals. 
The  hog  in  its  wild  state  is  omnivorous,  feeding  upon  roots,  nuts,  fish,  grass, 
snakes,  etc.;  in  fact,  but  few  feeds  can  be  mentioned  that  he  will  not  eat  if 
he  be  given  the  opportunity.  Our  domesticated  hogs  have  inherited  the 
tendency  to  select  their  feed  from  a  variety  of  substances,  and  when  we 
enclose  them  in  a  pen  and  give  them  but  one  feed  we  can  feel  assured  that 
we  are  not  allowing  them  to  reach  their  highest  possibilities. 

Experimental  data,  as  well  as  the  experience  of  our  best  farmers,  show  that 
pork  can  not  be  profitably  raised  and  finished  upon  corn  alone  when  corn 
sells  for  .70  cents  a  bushel.  The  man  who  tries  to  finish  hogs  on  corn  alone 
is  following  a  losing  business.  There  are  plenty  experiments  to  show  that 
when  com  is  worth  90  cents  a  bushel  the  cost  of  each  pound  of  gain  will  be 
Just  about  9  cents;  when  corn  is  selling  at  80  cents  a  bushel  each  pound  of 
gain  put  on  will  cost  8  cents;  when  com  is  worth  70  cents  a  bushel  each 
pound  of  gain  will  cost  7  cents;  and  when  corn  is  worth  only  60  cents  a 
bushel  pork  can  be  finished  for  only  6  cents  a  pound.  It  appears,  therefore, 
that  when  90-cent  com  is  fed  to  7-cent  hogs  the  feeder  is  losing  20  cents  a 
bushel  on  his  corn.  Eight-cent  pork  must  go  along  with  80-cent  com  if  the 
owner  is  to  strike  even  on  feeding  corn  alone.  As  a  general  thing  the  farm- 
ers do  not  get  8  cents  for  their  hogs.  If  corn  were  worth  but  40  cents  a 
bushel,  as  it  often  is  in  some  of  the  Western  States,  It  would  be  a  very  profit- 
able thing  to  raise  corn  and  feed  it  to  6  and  7-cent  hogs;  good  money  could 
be  made  out  of  it,  as  the  farmer  would  then  be  selling  his  40-cent  corn,  by 
means  of  hogs,  at  60  and  70  cents  a  bushel.  But  even  in  the  corn-belt  States 
it  is  more  profitable  to  supplement  the  corn  with  other  concentrates  or  green 
crops,  and  this  practice  is  followed  by  the  best  farmers. 

CONCBNTBATES  TO  SUPPLEMENT  COBN. 

Fortunately  for  the  South,  it  is  not  necessary  to  depend  upon  corn  alone, 
as  almost  all  the  crops  which  can  be  grown  in  any  part  of  the  country  can  be 
grown  in  the  South,  and  there  are  many  crops  suitable  for  hog  feed  which 
can  be  grown  in  no  other  section  of  the  country.  This  section  is  wonderfully 
blessed  in  its  great  variety  of  grain  and  concentrates,  and,  in  addition,  green 
and  pasture  crops  can  be  made  to  spread  over  twelve  months  of  the  year.  In 
fact,  with  the  use  of  pasture  croRs  the  South  is  in  a  position  to  make  pork 
cheaper  than  any  other  section  of  the  United  States. 

As  stated  before,  the  hog  likes  a  variety  of  feeds  and  thrives  better  upon 
a  ration  made  up  of  two  or  more  feeds  than  upon  one  made  up  of  but  one. 
It  has  been  proved  by  several  of  the  experiment  stations  that  wheat  and  corn, 
when  fed  separately  to  fattening  hogs,  are  practically  equal  in  feeding  value. 
At  the  Wisconsin  Experiment  Station  several  tests  were  made  to  learn  the 
relative  value  of  wheat  and  a  mixture  of  wheat  and  corn  in  equal  parts.  It 
was  found  that  500  pounds  of  wheat  were  required  to  make  100  pounds  of 
gain,  but  when  wheat  and  corn  were  fed  in  equal  parts  only  485  pounds  of  the 
mixture  were  required  to  make  the  same  gain.  When  fed  separately,  these 
grains  are  of  equal  feeding  value,  but  the  mixture  of  the  two  was  more  valu- 
able than  either  grain  when  fed  alone.  While  the  South  has  not  the  wheat, 
yet  the  Wisconsin  experiments  teach  the  lesson  that  if  the  most  is  to  be 
realized  upon  the  hog  and  the  corn  a  supplementary  feed  must  go  along  with 
the  com. 
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Among  the  high-priced  concentrated  feeds  that  may  be  used  along  with  corn 
and  cheapen  the  ration  are  skim  milk,  wheat  shorts,  and  tankage;  these 
three  are  popular  in  the  South,  and  are  probably  the  cheapest  and  best. 
While  the  writer  was  at  the  Alabama  Agricultural  Experiment  Station,  he 
used  all  three  of  these  feeds  along  with  corn.  The  following  table  illustrates 
some  of  the  average  results: 

Table  1— FEEDS  TO  USE  WITH  CORN. 


Experi- 
ment 


AveragD  Average      ■  Feed  to  Coat  to 

Ration  Initial  Daily        ■  Mate  100         Make  100 

Weight  Gain  Pouni  Pounds 

Each  Pig         Each  Pig  of  Gain  of  Gain 

Corn  alone 66  lbs.  .39  lbs.  764  corn  $9.55 

Corn  2/3 | 339  corn      | 

Shorts  1/3 -■ j        60  .83  169  shorts  7.28 

,  Corn,  1  part 296  corn      | 

j  Skim  milk,  2  1/5  parts !        60  1.33  666  skim     '  6.36 

I  I  mUk 

'  Com  alone j       45  .12  i  874  corn  10.93 

j  i 

Corn,  8/10 \ '  293  com     , 

Tankage,  2/10 i        45  .84  73  tank,    i  5.12 

I  Corn,  9/10 i 475  corn      [ 

I  Tankage,  1/10 t       45  .61  63  tank.    I         7.00 


In  the  above  financial  estimate,  corn  is  valued  at  70  cents  a  bushel,  wheat 
shorts  at  |86  a  ton,  skim  milk  at  40  cents  a  hundredweight,  and  tankage  at 
|40  a  ton. 

In  a  general  statement  it  may  be  said  that  it  always  paid  to  supplement 
the  corn  with  wheat  shorts,  skim  milk,  and  tankage,  the  skim  milk  proving 
to  be  the  best  and  cheapest.  Throughout  all  of  the  above  tests  the  hogs 
which  were  fed  on  corn  alone  made  exceedingly  unsatisfactory  gains,  gaining 
in  one  case  as  low  as  one-tenth  of  a  pound  daily;  larger  hogs,  however,  would 
have  done  better.  The  hogs  which  were  fed  on  one  of  the  supplements  along 
with  the  corn  made  satisfactory  gains,  those  which  drank  skim  milk  giving 
almost  remarkable  results  when  compared  with  the  results  obtained  when 
com  alone  was  employed. 

It  should  also  be  noted  that  the  gains  were  very  expensive  when  corn  was 
fed  by  itself,  in  one  case  going  as  high  as  110.93  for  each  hundred  pounds  of 
pork  made.  In  the  second  case  above  the  expense  of  fattening  the  hogs  was 
more  than  cut  in  half  when  one-fifth  of  the  ration  was  made  of  tankage.  In 
the  first  test  the  wheat  shorts  and  the  skim  milk  both  saved  much  corn  and 
cheapened  the  ration. 

PA8TUBX  CHOPS  TO  SUPPLEMENT  CORN. 

The  facts  so  far  presented  show  one  thing  clearly — when  corn  is  used  alone 
as  a  hog  feed  money  is  almost  sure  to  be  lost.  It  has  also  been  shown  that 
the  feeding  value  of  corn  is  Increased  as  a  result  of  the  use  of  almost  any 
supplement.  But  even  when  corn  is  assisted  by  the  supplementary  feeds 
mentioned,  there  are  but  few  cases  where  70  cents  is  realized  for  a  bushel  of 
corn;  that  is,  when  hogs  sell  for  six  to  seven  cents  a  pound  live  weight. 
Under  present  conditions  the  Southern  farmer  must  see  his  way  clear  to 
realize  at  least  70  cents  a  bushel  upon  his  corn  when  fed  to  hogs  before  he 
can  look  upon  the  hog  business  as  a  profitable  one.  In  short,  concentrated 
feeds  of  all  kinds  are  upon  such  a  high  level  of  prices  that  the  farmer  can 
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not  afford  to  limit  the  feed  of  the  hog  to  them  alone.    Help  must  be  sought 
outside  the  concentrated  feeds. 

The  supplementary  feeds  heretofore  mentioned,  together  with  several 
others,  are  all  good  and  should  be  used  in  hog-feeding  operations;  but  the 
future  of  profitable  hog  production  in  the  South  depends  upon  the  use  of 
green  or  pasture  crops.  It  is  possible  for  the  Southern  farmer  to  have  graz- 
ing crops  practically  the  year  through,  and  many  of  the  best  farmers  have 
them.  The  Southern  farmer  has,  in  fact,  a  decided  advantage  over  the  North- 
em  farmer  in  this  respect.  We  have  seen  that  a  variety  of  feeds  almost  al- 
ways produced  more  satisfactory'  results  than  one  feed.  Pastures  and  green 
crops  can  be  used  to  furnish  variety  better  than  any  other  feeds.  The  South- 
em  farmer  has  grown  so  accustomed  to  placing  his  hogs  in  a  small  pen  when 
fattening  period  arrives  that  he  has  almost  forgotten  that  the  hog  can  make 
valuable  use  of  many  green  crops  if  he  be  given  the  opportunity. 

PERMANENT  PASTURES. 

Until  the  farmer  sees  his  way  clear  to  make  a  permanent  pasture  or  has 
one  already  made,  he  should  keep  out  of  the  live-stock  business.  It  is,  in 
fact,  almost  impossible  to  realize  a  profit  upon  any  kind  of  stock  without 
good  pastures.  Therefore,  the  first  thing  to  be  done  when  one  contemplates 
engaging  in  stock  raising  is  to  establish  a  pasture. 

The  South,  which  is  the  very  section  where  they  can  be  made  easily,  is 
sadly  deficient  in  pastures.  No  attention  has  been  given  to  them;  it  has  all 
been  given  to  cotton.  But  the  Southern  farmer,  if  he  will  devote  some  time 
and  effort  to  the  subject,  can  have  as  good  a  pasture  as  was  ever  seen  in 
Kentucky  or  Missouri,  and  have  that  pasture  available  for  grazing  more 
months  in  the  year  than  is  possible  in  those  States.  For  a  permanent  pasture 
there  is  no  combination,  either  in  the  North  or  in  the  South,  that  will  equal 
burr  clover  and  Bermuda  grass.  In  many  sections  the  Bermuda  can  be  grazed 
throughout  the  summer  months  and  the  burr  clover  from  January  until  the 
Bermuda  comes  on  again.  The  combination  will  afford  grazing  at  least  ten 
months  of  the  year.  Both  plants  are  permanent  after  they  are  once  estab- 
lished. To  supplement  the  permanent  pasture,  temporary  pastures  should  be 
grown,  as  cowpeas,  peanuts,  etc.,  but  no  farmer  who  has  stock  can  afford  to 
be  without  this  permanent  pasture  combination  to  be  ready  for  use  when  the 
temporary  pastures  can  not  be  employed. 

BAPE  PASTUBE. 

One  of  the  valuable  green  crops  for  hogs  is  rape.  It  can  be  sown  in  the 
fall  after  the  summer  crops  are  taken  off  the  land,  and  within  seventy  days 
is  ready  for  the  hogs  to  be  turned  upon  it  It  is  a  winter  growing  crop, 
or  one  that  can  be  used  between  the  two  summer  crops.  As  a  result  of  its 
use  the  land  can  be  kept  in  use  and  covered  with  green  vegetation  the  year 
round.  Several  experiment  stations  and  farmers  have  demonstrated  its  value 
as  a  hog  feed. 
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Table  2— RAPE  AS  A  WINTER  CROP  FOR  HOGS. 


Lot 


Ration 


Com,  2/3 , 

Short*.  1/8 

Com,  2/8       \ , «     ^, 
8horU.l/3     )'/»"«»»- 
Rape  pasture 


Average  I 
Daily  i 
Gain     > 


.84 


Feed  to 

Make  100 

Pounds 

Pork 


Cost  to  Make 
100  Lba.  of  Pork 


Grain 


Grain  and 
Pasture 


Value 

1  Acre 

Rape  in 

Terms  of 

Corn  and 

Shorts 


320  com     I 

160  shorts      $6.88 


$6.88 


.74 


Com,  2/3       \ , ..     ^. 
Short..  l/»     /»/*»*•»»- 
Rape  pasture 


.64 


172  com 
86  shorts 
.15  acre      , 

110  com 
55  shorts 
.22  acre 


3.70 


4.00 


$21.20 


2.37 


4.18 


20.40 


In  the  above  financial  estimate  com  is  valued  at  70  cents  a  bushel,  shorts 
at  136  a  ton,  and  rape  pasture  at  |8  an  acre. 

The  work  was  done  in  Alabama,  but  the  results  are  entirely  applicable  to 
North  Carolina,  especially  the  coastal  region.  This  rape  crop  was  sowed  after 
soy  beans,  on  September  21,  on  a  sandy  soil.  The  seed  came  up  well  and  the 
hogs  were  turned  on  to  the  pasture  November  9  and  kept  there  until  April  7, 
when  they  were  taken  off  and  sold.  Five  100-pound  pigs  were  grazed  on  each 
acre. 

The  test  shows  rape  to  be  an  exceedingly  valuable  winter  crop;  it  saves 
much  com  and  other  high-priced  grains.  In  fact  (see  last  column  above) 
each  acre  saved  sufiicient  grain  to  be  worth  121.20  in  one  case,  120.49  in  the 
other  case,  while  the  acre  of  rape  did  not  cost  over  six  dollars.  In  the  lots 
where  the  rape  pastures  were  employed,  the  cost  of  making  gains  in  weight 
was  very  materially  smaller  than  in  the  lot  where  dry  feeds  alone  were  fed. 
It  cost  16.88  to  make  100  pounds  of  increase  in  live  weight  in  Lot  1,  where 
corn  and  shorts  were  fed  alone.  In  lots  2  and  3,  where  rape  pastures  were 
grazed,  the  grain  cost  to  make  equal  gains  was  reduced  to  13.70  and  |2.37, 
respectively.  When  the  expense  of  planting  and  cultivating  the  pastures  is 
also  added  to  the  cost  of  the  pork  (see  column  6),  the  total  cost  of  making 
100  pounds  of  increase  in  live  weight  in  Lots  2  and  3  was  raised  to  |4.90  and 
14.13;  the  hogs  in  Lots  2  and  3,  therefore,  were  fattened  at  an  entirely  satls^ 
factory  profit,  while  the  ones  which  were  finished  on  corn  and  shorts  in  a 
dry  lot,  were  fattened  at  a  loss,  or  at  least,  at  an  unsatisfactory  profit.  Rape 
provides  an  excellent  winter  pasture,  but  other  pastures  may  be  used  with 
just  about  as  satisfactory  results.  Rye,  oats,  barley,  or  burr  clover  may  be 
used  to  very  great  advantage. 

PLANTS  FOR  SUMMER  PASTURE. 

The  pigs  which  are  born  in  late  winter  and  early  spring  should  be  finished 
for  the  market,  or  for  home  killing,  the  following  fall  or  early  winter.  It 
will  seldom  pay  to  keep  them  through  the  first  winter.  When  the  pig  is  suck- 
ing the  mother,  both  should  be  given  the  run  of  a  pasture  crop  in  order  that 
grain  may  be  saved.  If  the  pig  is  born  in  late  winter,  any  of  the  crops  here- 
tofore mentioned  can  be  used  until  the  summer  crops  begin  to  come  on. 
When  green  crops  and  pastures  are  thus  used,  the  pig  can  be  gotten  up  to 
weaning  time  as  cheaply,  perhaps  more  cheaply,  than  he  can  be  carried  from 
weaning  time  to  a  finish.  When  the  pigs  are  from  60  to  75  pounds  in  weight 
they  are  ready  to  begin  to  finish,  and  this  is  the  time  that  the  summer  pas- 
ture crops  should  be  ready  to  use.  This  date  will  be  from  August  to  Sep- 
tember. 

Any  reasonably  good  farmer  should  experience  no  difficulty  in  providing 
summer  and  fall  pasture  crops,  as  he  may  take  his  choice  from  among  cow- 
peas,  peanuts,  soy  beans,  rape,  etc. 
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Many  farmers  and  stations  have  found  cowpeas  to  be  an  excellent  crop  for 
hogs,  although  no  one  claims  that  they  afford  as  much  grazing  to  the  acre  as 
do  peanuts  and  soy  beans.  At  the  Mississippi  station  cowpea  pasture  was 
grazed  without  grain.  In  1908,  although  the  crop  was  grown  on  thin  land, 
one  acre  of  cowpeas  produced  360  pounds  of  pork.  In  1904  the  crop  was 
grown  on  good  valley  land  and  produced  483  pounds  of  pork  to  the  acre.  The 
hogs  were  turned  on  the  crop  when  the  peas  were  ripe.  Better  results  would 
no  doubt  have  been  secured  if  the  animals  had  been  given  the  run  of  the  field 
about  two  weeks  before  the  maturity  of  the  peas. 

In  1906  the  Mississippi  substation  turned  8  sows  with  their  80  pigs  into  a 
red  clover  pasture  of  8^  acres  on  March  20,  the  red  clover  having  been  sown 
the  previous  fall.  This  furnished  ample  grazing  until  August  20,  when  they 
were  turned  into  a  4^-acre  lot  of  com  and  peas.  The  30  pigs  were  killed 
out  of  this  pasture  November  1  without  the  addition  of  any  other  feed  and 
dressed  117  pounds  each,  at  an  average  age  of  196  days.  The  pigs  ate  ap- 
proximately 6  bushels  of  corn  each.  When  land  rent  is  estimated  at  |5  an 
acre,  com  at  70  cents  a  bushel,  and  the  cost  of  seeding  the  red  clover  is  also 
taken  into  account,  each  pig  cost  |4.98. 

It  is  getting  to  be  a  common  practice  in  the  Middle  States,  where  cowpeas 
thrive  well,  to  plant  the  peas  in  the  corn  at  the  last  cultivation  and  graze  the 
hogs  on  both  crops.  This  method  saves  a  great  amount  of  labor,  and  the 
waste  of  corn  is  very  small  indeed  if  small  pigs  are  given  the  run  of  the  field 
after  the  fattening  animals  are  taken  off;  in  fact,  the  loss  of  corn  is  not  as 
great  as  is  usually  the  case  when  hired  help  gathers  it. 

Probably  soy  beans  and  peanuts  afford  the  very  best  obtainable  summer, 
fall,  and  early  winter  grazing  crops.  This,  at  least,  has  been  the  writer's 
experience.  These  two  crops  may  be  planted  in  the  early  part  of  the  summer 
and  be  ready  for  grazing  from  80  to  100  days  after  planting;  this,  however, 
depends  upon  the  variety  of  seed  used,  the  character  of  soil,  etc.  Anyway, 
if  they  are  planted  upon  the  same  date  the  soy  beans  should  be  grazed  first 
and  the  peanuts  immediately  afterward. 

The  following  tests  show  how  valuable  these  two  crops  are: 


Table  3-PEANUTS  AND  SOY  BEANS  AS  PASTURES  FOR  HOGS. 


Experi- 
ment 


2M 


Ration 


Average  i 
Daily  I 
Gains 


Cost  to  Make 
Feed  to             100  Lbs.  of  Pork 
Make  100 

Pounds      I  I 

Com     I 


of  Pork 


I 


I 


Com  alone I        .38     i 

I  I 

Com,  1/4 [ I 

Soy  bean  pasture i      1.1'     i 

Cora.  1/2 1 1 

Soy  bean  pasture '      1 .0 

I  I 

Com.  3/4 , 

Soy  bean  pasture 1.3       ' 

Com  alone '      .33       ' 

Com,  1/2 1 

Peanut  pasture |      1.25      | 

Com.  4/5    ^  ' , 

Tank.,  1/5  /  ^'^ I 

Peanut  pasture 1.42 

Peanut  pasture I      1 .00 


609  com 


17.61 


68  corn     | 
.22  acres 

138  com     I 
.2  acre 

175  com     I 

.12  acre 

I 

778  com     I 

134  corn 

.13  acre 

I 

111  com 

28  tank. 

I 

.13  acre     i 
.22  acre 


I       Value 
1  Acre 

in  Terms 

Corn  and    I      °J^^om 
Pasture      I       ^^^^ 


$7.61 


0.85 

2.59 

44  bu. 



1.73 

3.36 

41  bu. 

2.19 
9.58 

3.17 
9.58 

63  bu. 

, 

1.68 

3.08 

1        65  bu. 

1 

l.»5 

2.96 

34  bu. 
J  476  lb.  tank. 

1.76 

'        62  bu. 

I 
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In  the  above  financial  estimates  corn  was  valued  at  70  cents  a  bushel,  the 
pastures  at  |8  an  acre,  and  the  tankage  at  |40  a  ton.  In  some  places  peanuts 
should  be  valued  at  a  very  much  higher  figure  than  the  one  used  here;  if  so, 
the  reader  can  easily  make  the  necessary  changes. 

These  two  pastures  were  both  used  to  very  great  advantage,  and  pork  was 
made  at  a  very  low  cost  when  compared  with  the  expense  when  com  was  used 
by  itself.  When  corn  was  used  alone,  it  cost  over  7\^  cents  to  make  each 
pound  of  pork;  when  soy-bean  pastures  were  employed  the  expense  was  cut 
down  to  $2.59,  |3.36,  and  |3.17  to  make  each  100  pounds  of  pork  in  Lots  2,  3, 
and  4,  respectively.  When  peanut  pasture  was  grazed  it  cost  from  |1.76  to 
$3.08  to  make  100  pounds  of  pork  when  the  pasture  was  valued  at  $8  an  acre. 
The  hogs  were  profitably  fattened  even  when  the  peanuts  are  valued  at  |24 
an  acre. 

FINISHING   HOGS    AFTER   PASTURE   CROPS    ARK   EXHAUSTED. 

The  majority  of  the  farmers  of  the  South  who  make  use  of  green  crops  for 
fattening  hogs,  dispose  of  the  animals  when  the  crops  are  exhausted,  without 
finishing  them  upon  grain  for  a  short  period  in  a  dry  lot.  There  is  a  time 
when  the  hog  should  be  penned  up  in  a  lot  and  fed  grain  alone,  but  that  time 
is  not  at  the  beginning  of  the  feeding  operations.  He  should  be  penned  up 
after  the  pasture  crops  are  gone  and  fed  grain  alone  for  a  few  days  before 
slaughtering  or  marketing.  There  are  several  reasons  for  following  this 
plan.  First,  the  hog,  after  coming  oft  the  pasture,  is  in  just  the  proper  con- 
dition to  make  gains  economically  and  rapidly  for  a  short  time.  He  is  in 
excellent  health,  active,  and,  as  a  rule,  his  frame  is  not  covered  with  as  much 
fat  as  it  should  carry.  The  pasture  has  tended  to  develop  his  frame  at  the 
expense  of  fat,  especially  if  he  is  a  young  animal.  After  he  is  fed  in  a  pen 
twenty-five  to  twenty-eight  days,  he  looks  better,  and  is  better,  than  when 
he  came  off  the  pasture,  and  is  actually  worth  more  to  the  consumer  or 
butcher,  as  he  is  fatter  and  will  dress  out  a  higher  percentage  of  good  mar- 
ketable meat  than  if  he  had  been  sold  directly  from  the  pasture.  Second, 
when  hogs  have  been  grazed  upon  peanuts,  soy  beans,  and  certain  other  green 
crops,  the  meat  and  lard  have  become  soft,  which  makes  the  animal  objec- 
tionable to  the  butcher  as  well  as  for  home  consumption.  This  soft  meat  can 
be  hardened  very  materially  if  the  hogs  are  fed  upon  grain  for  only  a  short 
period  after  the  crops  are  exhausted. 

What  shall  the  animal  be  fed  during  this  short  dry-lot  finishing  period? 
Corn  is  good;  corn  in  combination  with  cotton-seed  meal  is  better  and  is 
cheaper  than  com  alone,  as  the  addition  of  cotton-seed  meal  to  the  ration 
renders  the  meat  hard  more  rapidly  than  when  corn  alone  is  used.  If  the 
animals  are  to  be  fed  not  more  than  twenty-one  days  in  this  finishing  period, 
one-third  of  the  total  ration  may  be  made  up  of  cottonseed  meal.  If  it  is 
likely  that  the  last  period  will  be  extended  over  more  than  twenty-one  days, 
the  proportion  of  cottonseed  meal  should  be  cut  down  to  one-fifth  or  one- 
sixth  of  the  whole  ration,  and  the  finishing  period  extended  not  beyond  five 
weeks  in  all. 


A  Remedy  for  Cottonseed  Meal  Poisoning. 

BY  W.  A.  WITHERS. 

I  presume  that  it  will  not  be  necessary  in  the  presence  of  so  many  good, 
practical  farmers  to  devote  much  time  to  the  discussion  of  the  danger  which 
accompanies  the  feeding  of  cottonseed  meal  to  swine  in  large  amounts,  and 
for  very  long  periods 

Many  of  you  no  doubt  know  from  sad  experience  that  sometimes  a  fine 
porker  fed  upon  cottonseed  meal  has  been  found  dead  in  the  morning  which 
appeared  perfectly  well  the  previous  evening.  Sometimes  this  unfortunate 
ending  may  be  anticipated  from  the  refusal  of  the  animal  to  consume  the  feed. 
On  the  other  hand,  some  pigs  seem  to  be  highly  immune  and  can  eat  the  meal 
for  long  periods  and  without  harmful  effects,  apparently. 
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The  symptoms  of  cottonseed  meal  poisoning  which  generally  have  been 
obeerved  may  be  briefly  stated  as  follows:  When  the  pig  begins  to  refuse 
cottonseed  meal,  he  usually  shows  very  rapid,  short,  shallow  breathing,  an 
ansmic  condition  which  shows  in  the  paleness  of  the  mouth,  skin  and  else- 
where, imperfect  vision,  and  even  blindness,  and  a  weakening  of  the  muscles 
of  the  legs.  If  the  pig  is  exercised  very  violently,  death  usually  ensues 
quickly.  A  post-mortem  examination  always  shows  an  osdematous  condition 
of  the  lungs,  and  sometimes  there  is  inflammation  of  the  digestive  tract. 

Many  investigators  in  America  and  abroad  have  studied  the  problem  with 
a  view  to  ascertaining  the  cause  of  toxicity  and  means  for  overcoming  it. 
The  various  theories  which  have  been  advanced  as  to  what  the  poisonous 
substance  is,  have  all  been  discarded.  Lest  you  throw  aside  as  erroneous  the 
explanation  and  remedy  which  we  have  to  offer,  I  shall  endeavor,  without 
going  too  much  into  the  technical  side,  to  give  you  an  outline  of  the  steps 
involved  in  our  work,  so  that  you  may  know  the  facts  which  we  observed  and 
draw  your  own  conclusions  from  them. 

These  experiments  were  conducted  jointly  by  the  Chemical,  Veterinary,  and 
Animal  Husbandry  Divisions  of  the  Agricultural  Experiment  Station.  As 
Belgian  hares,  or  rabbits,  are  killed  by  cottonseed  meal  in  about  two  weeks, 
our  preliminary  experiments  were  conducted  with  them  instead  of  with  swine, 
as  it  takes  about  twelve  weeks  to  kill  the  latter.  There  is  also  a  saving  in 
expense  by  using  the  hares. 

A  feed  may  be  deleterious  or  harmful  to  an  animal  from  several  causes: 
(1)  from  purely  mechanical  action  such  as  stopping  the  intestines,  lacerating 
them,  etc.;  (2)  by  not  having  in  it  the  constituents  which  are  necessary  for 
maintaining  the  life  of  the  animal;  or  (3)  by  having  in  it  some  true  poison, 
that  is  some  substance  which  may  be  taken  into  circulation  in  the  blood  of 
the  animal  and  thereby  interfere  with  the  physiological  processes  of  the  body. 
We  may  quickly  dismiss  the  idea  of  injury  in  a  mechanical  way,  as  there  has 
not  been  an  indication  of  stoppage  of  the  intestines  or  of  irritation  by  me- 
chanical means.  The  remedy  for  an  incomplete  or  impi^operly  balanced  feed 
would  be  to  increase  the  missing  constituent,  and  the  remedy  for  a  poison 
would  be  to  remove  it  before  feeding  or  to  change  it  into  an  insoluble  form  so 
that  it  would  be  inert  in  the  body  of  the  animal. 

Coming  back  to  the  symptoms  exhibited  by  the  animals  fed  on  the  cotton- 
seed meal,  we  find  that  they  compared  fairly  well  with  those  exhibited  by 
animals  that  have  had  some  soluble  sulphide  added  to  their  feed.  These  pro- 
duce death  by  acting  upon  the  blood,  and  diminishing  its  power  of  carrying 
oxygen  until  death  ensues.  Some  soluble  iron  salt  naturally  suggests  itself 
as  an  antidote.  In  our  experiments  with  rabbits,  we  fed  one  gram  of  cotton- 
seed meal  daily  for  each  100  grams  of  live  weight.  This  corresponds  to  one 
pound  daily  for  each  100  pounds  of  live  weight  of  swine,  or  10  pounds  daily 
for  each  1^000  pounds  of  live  weight  of  beef  or  dairy  cattle.  This  will  be 
recognized  as  rather  heavy  feeding.  The  meal  was  mixed  with  molasses  to 
make  it  more  palatable.  Green  feed  was  given  one  each  day  in  the  form  of 
cowpea  vines  or  cabbages.  The  rabbits  were  confined  in  galvanized  Iron 
cages,  80  as  to  keep  them  under  close  observation. 

We  began  feeding  five  rabbits  with  the  cottonseed  meal.  At  the  end  of  14 
days,  two  had  died,  one  was  sick,  and  all  had  lost  in  weight.  At  that  time 
we  began  adding  a  solution  of  citrate  of  iron  and  ammonia  to  the  feed.  The 
sick  rabbit  recovered  and  all  three  rabbits  gained  in  weight  for  the  next  14 
days,  at  which  time  the  experiment  was  discontinued.  We  took  another  rab- 
bit which  had  only  eaten  75  grams  of  cottonseed  meal  during  five  weeks  and 
added  iron  solution  to  his  feed.  This  rabbit  at  once  began  to  eat  the  meal, 
and  after  the  first  week  continued  to  eat  all  the  meal  supplied  him  and 
gained  in  weight  for  five  weeks,  at  which  time  the  experiment  was  stopped. 
These  four  rabbits  testify  that  an  iron  salt  will  make  them  well  after  they 
have  been  made  sick  by  cottonseed  meal. 

We  took  22  rabbits  and  fed  them  with  cottonseed  meal  at  the  rate  referred 
to,  and  all  died  after  an  average  of  13  days,  some  of  them  going  as  early  as 
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the  sixth  day  and  only  one  enduring  so  long  as  22  days.  These  22  rabbits 
show  that  cottonseed  meal  is  poisonous. 

We  began  feeding  8  rabbits  the  same  amount  of  cottonseed  meal  with 
all  the  conditions  the  same  as  above,  except  that  an  iron  salt  was 
added  to  the  feed.  We  fed  3  of  them  64  days,  3  of  them  91 
days,  and  2  of  them  106  days,  and  discontinued  the  experiment. 
Each  of  them  remained  normal  during  the  whole  period,  and  each  ate  all  the 
cottonseed  meal  given.  The  iron  salt  enabled  them  to  withstand  any  dele- 
tiorious  effects  of  the  cottonseed  meal,  from  three  to  five  times  as  long  as  the 
hardiest  rabbit  could  endure  the  meal  without  the  iron  salt.  Clearly  these  8 
rabbits  testify  to  the  fact  that  iron  salt  kept  the  meal  from  making  them  sick. 

We  took  3  rabbits  that  had  eaten  all  the  meal  given  to  them  for  64  days 
when  an  iron  salt  was  mixed  with  it,  and  had  remained  normal  during  the 
whole  period.  At  that  time  we  ceased  adding  the  iron  salt  to  their  feed. 
After  a  few  days  some  of  them  began  to  refuse  some  of  their  feed,  and  all  of 
them  died  in  23  days.  Here  3  rabbits  testify  that  an  iron  salt  will  make 
cottonseed  meal  harmless,  and  if  taken  from  the  feed  the  meal  begins  to 
show  its  harm  fulness. 

To  sum  up  these  experiments,  27  rabbits  show  the  poisonous  effects  of  cotton- 
seed meal  and  12  show  the  efficiency  of  an  iron  salt  in  preventing  or  over- 
coming its  poisonous  properties,  and  in  each  case  the  conclusion  was  clear 
and  unmistakable. 

Of  course  the  practical  herdsman  is  not  interested  in  what  may  happen  to 
rabbits,  if  the  results  apply  to  them  alone.  The  question  is,  what  about 
swine,  or  cattle,  or  sheep?  We  have  not  yet  been  able  to  undertake  to  test 
the  efficiency  of  the  iron  as  an  antidote  to  cottonseed  meal  if  fed  to  cattle 
or  horses,  but  we  have  made  some  tests  with  swine.  Twelve  pigs 
weighing  an  average  of  60  pounds  each  were  taken  and  placed  in  two  separate 
lots,  each  in  a  pen  to  himself.  We  began  feeding  to  each  daily  one-half  pound 
of  cottonseed  meal  and  1%  pounds  of  corn  meal.  To  one-half  of  the  animals 
we  gave  in  addition  a  solution  of  an  iron  salt.  The  feed  was  increased  as 
the  animals  grew.  No  green  feed  was  given,  and  the  animal  got  only  such 
exercise  as  was  possible  in  a  small  pen.  These  conditions  are  not  the  best, 
of  course,  but  we  wished  to  make  a  severe  test.  On  today,*  which  is  thirteen 
weeks  from  the  beginning  of  the  experiment,  four  out  of  the  six  pigs  receiving 
the  cottonseed  meal  without  an  iron  salt  are  dead.  The  other  two  have  made 
an  average  gain  of  only  35  pounds  and  do  not  have  a  very  thrifty  appear- 
once.  On  the  other  hand,  the  six  pigs  which  received  an  iron  salt  with  the 
cottonseed  meal  have  gained  an  average  of  54  pounds,  or  nearly  half  as  much 
again  as  the  straight  cottonseed  meal  pigs.  The  pigs  receiving  the  iron  salt 
are  in  the  best  of  condition. 

Based  upon  these  results,  iron  salt  appears  to  be  of  value  in  diminishing,  if 
not  entirely  preventing,  the  harmful  effects  to  swine  of  cottonseed  meal  feed- 
ing, provided  that  feeding  is  not  in  excess  of  the  rate  of  one  pound  of  meal 
daily  to  each  100  pounds  of  live  weight.  It  may  be  of  value  if  the  feeding  is 
in  larger  amounts,  but  we  prefer  to  confine  our  statements  to  the  experiments 
already  performed  by  us.  Should  an  animal  refuse  his  feed,  if  given  cotton- 
seed meal  and  an  iron  salt,  I  would  suggest  that  the  cottonseed  meal  be  with- 
held from  the  feed  for  a  few  days,  until  the  appetite  of  the  animal  returns, 
and  then  the  meal  feeding  may  be  resumed.  I  should  continue  the  feeding 
of  the  iron  salt. 

I  have  purposely  withheld  until  the  last,  directions  as  to  preparing  and 
feeding  the  iron  solution.  The  directions  are  so  simple  that  one  may  easily 
remember  them.  Dissolve  one  pound  of  copperas  (ferrous  sulphate)  in  a 
barrel  (about  fifty  gallons)  of  water.  For  each  pound  of  cottonseed  meal 
take  one  gallon  of  the  solution,  mix  thoroughly  daily  for  each  100-pound  pig. 


*On  October  20, 1913.  which  is  twenty-two  weeks  after  the  beginninc  of  this  experiment,  five  of  the 
six  pigs  consuming  cottonseed  meal  without  copperas  are  dead,  but  all  six  of  the  pigs  receiving  cop- 
peras with  the  cottonseed  meal  are  alive,  gaining  in  weight,  and  apparently  without  any  ill  effects 
from  the  cottonseed  meal. 
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If  the  pig  weighs  only  60  pounds,  use  half  the  amount  of  cottonseed  meal  and 
one-haJf  of  the  copperas  solution. 


Beorganiilng  the  Farm. 

J.   M.   JOHNSON. 

A  system  of  management  which  will  give  greater  returns  for  labor  and 
capital  invested  in  farming  in  the  Piedmont  section  of  the  South  is  needed. 
It  Is  the  western  half  of  North  Carolina  in  which  this  paper  takes  greatest 
interest.  It  is  the  agriculture  in  the  section  extending  westward  from  the 
main  line  of  the  Seaboard  Air  Line  Railway  that  shall  be  considered.  In 
this  section,  according  to  the  figures  given  in  the  1910  census,  the  average 
farm  grew  crops  annually  to  the  value*  of  $457.00.  A  study  of  farm  soils, 
farm  equipment,  including  implements  and  work  stock,  and  of  methods  and 
practices  in  tillage,  convinces  one  that  the  yields  and  values  of  the  crops 
grown  should  be  much  higher  than  those  represented  in  the  census  report. 
When  the  facts  that  one-third  of  the  land  classified  as  improved  farm  land  is 
doing  absolutely  nothing  in  the  line  of  growing  valuable  crops,  and  that  only 
about  one-fifth  of  the  area  under  tillage  gives  annual  harvests  worth  $20.00 
or  more  per  acre,  while  the  crops  on  two-fifths  are  worth  only  $12.00  per 
acre  and  on  two-fifths  the  crops  are  worth  less  than  $8.50  per  acre,  is  con- 
sidered, the  importance  of  a  better  system  is  recognized. 

This  system  should  give  more  acres  of  the  crops  of  high  value  and  fewer 
of  those  of  lower.  It  should  not  eliminate  crops  already  grown  success- 
fully; neither  should  it  depend  upon  the  introduction  of  new  or  untried  ones. 
It  should  contain  nothing  of  a  doubtful  nature.  It  should  if  possible  offer 
opportunity  of  utilizing  100  per  cent  of  the  improved  land  in  crop  growing 
and  in  many  cases  perhaps  make  farming  profitable  enough  to  Justify  the 
clearing  up  or  reclaiming  good  lands  now  in  woods  and  thus  make  the  farms 
large  enough  to  allow  of  improved  methods  of  tillage  and  so  forth.  The 
system  should  allow  the  average  work  animal  kept  on  these  farms  to  do 
more  days  of  profit-bearing  work  per  year  than  at  the  present 

In  order  that  such  a  system  of  management  and  reorganization  may  be  sug- 
gested it  may  be  well  to  review  conditions  and  practices  as  existing  in  1909 
and  as  yet  practically  unmodified  throughout  the  Piedmont  area. 

For  careful  study  we  shall  take  the  four  counties,  Chatham,  Randolph, 
Davidson  and  Rowan,  constituting  the  heart  of  western  North  Carolina,  and 
having  the  soil  and  climatic  conditions  peculiar  to  the  great  stretch  of  Pied- 
mont country  from  Virginia  southward.  The  value  of  crops  per  farm  in 
these  counties  is  about  5%  per  cent  above  the  average  for  the  Piedmont 
section  of  the  State.  Some  farmers  are  making  good  profits,  while  others  are 
losing  money  and  a  great  many  are  practically  meeting  expenses,  but  return- 
ing no  profits. 

The  lessons  drawn  from  this  study  will  be  applicable  in  the  western  half 
of  North  Carolina,  and,  the  writer  believes,  in  the  Piedmont  section  of  the 
southeast 

In  Chatham  County  in  1909  there  were  3,646  farms  with  an  average  of 
33.8  acres  of  improved  land  and  70.8  acres  of  unimproved  land  per  farm; 
23.3  acres  of  the  improved  land  was  planted  to  crops.  These  crops  were 
worth  $439.00  per  farm.  Ten  acres  of  improved  land  per  farm  was  uncultiva- 
ted. The  cultivated  land  grew  crops  to  the  value  of  $18.85  per  acre.  Had 
the  10  acres  of  improved  land  which  was  not  planted  been  occupied  in  grow- 
ing crops  of  only  average  value,  the  income  on  each  farm  should  have  been 
increased  $188.50,  or  for  the  county,  $687,271.00. 

On  the  farms  in  the  county  were  5,301  work  horses  and  mules.  This  is  an 
average  of  1.46  head  of  work  stock  for  each  farm,  or  one  work  animal  for 
each  16  acres  in  crops.  Had  the  entire  33.3  acres  been  planted  there  would 
have  been  one  work  animal  for  every  22.9  acres  to  be  cared  for. 
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In  Randolph  County  there  were  4,011  farms  averaging  36.1  acres  of  Im- 
proved and,  71.9  acres  of  unimproved  land  per  farm.  Of  the  Improved  land 
22.92  acres  per  farm  were  planted  to  crops  which  produced  a  cash  value 
of  1396.14  or  117.23  for  each  acre  planted.  There  was  an  average  of  13.18 
acres  of  improved  land  per  farm  in  this  county  unplanted.  Had  this  pro- 
duced only  average  crops  the  income  per  farm  should  have  been  Increased 
$227.09  or  for  the  county  1910,868.00. 

Randolph  County  had  6,462  head  of  work  horses  and  mules,  which  is 
equivalent  to  1.61  per  farm  or  one  for  every  14.25  acres  planted  or  for  every 
22.4  acres  of  Improved  land. 

Davidson  County  reports  3,505  farms  with  an  average  of  41.9  acres  of  im- 
proved and  52.6  acres  of  unimproved  land.  Of  the  improved  land  27.2  acres 
is  planted  to  crops  which  yield  a  value  of  $502.17  per  farm  or  |18.46  per 
acre  cropped.  There  remains  14.7  acres  of  Improved  land,  per  farm,  unplanted. 
Had  this  been  devoted  to  crops  yielding  harvests  of  only  average  value  per 
acre  the  income  per  farm  should  have  been  increased  $269.36,  or  for  the 
county  1944,106.00. 

In  Davidson  County  there  are  5,900  work  horses  and  mules.  This  is  1.68 
work  animals  for  each  farm  or  one  such  animal  for  every  16.2  acres  cropped^ 
or  for  24  9  acres  of  improved  land. 

Rowan  County  has  3,241  farms  with  44.1  acres  of  improved  land  and  45.1 
acres  of  unimproved  per  farm.  Of  the  improved  land  32.9  acres  per  farm 
is  planted  in  crops  which  give  a  harvest  worth  $617.95  or  $18.78  for  each 
acre  planted.  There  remains  11.2  acres  of  improved  land,  per  farm,  un- 
planted. Had  this  made  crops  in  value  equal  to  the  average  of  the  cropped 
land,  there  should  have  been  added  to  the  Income  of  each  farm  the  sum  of 
$210.33,  or  for  the  county  this  increase  should  amount  to  $681,679.53. 

From  figures  given  it  seems  a  system  of  farming  which  would  allow  the 
utilization  of  every  acre  of  improved  farm  land  in  the  counties  considered 
should  add  to  the  income  of  the  average  farm  as  follows:  Chatham  County, 
$188.50;  Randolph,  $227.09;  Davidson,  $269.36,  and  Rowan,  $210.33,  or  a  sum 
total  of  nearly  three  and  a  quarter  million  dollars  for  the  four  counties. 

Is  it  possible  for  the  farmers  to  reorganize  their  business  on  a  basis  to 
allow  of  such  an  increase  in  Income  without  a  corresponding  growth  in  out- 
lay or  in  operating  expense? 

In  laying  the  foundation  for  the  answer  to  this  question  a  further  study 
of  present  farm  organiztaion  embracing  cropping  systems  now  followed  is 
necessary. 

In  Chatham  County  the  average  farm  of  33.3  acres  of  improved  land  has 
10.38  acres  in  corn;  3.8  in  cotton;  5.04  in  wheat;  2.13  in  oats;  .75  In  hay  and 
1.22  in  miscellaneous  crops  including  tobacco.  The  average  acre  in  cotton  is 
worth  $30.00,  while  that  in  corn  is  worth  $12.00,  wheat  $7.00,  oats  $6.00,  hay 
$22.00. 

In  Randolph  County  the  average  farm  or  36.1  acres  of  Improved  land  has 
10.33  acres  in  corn,  .44  in  cotton,  7.39  in  wheat,  1.70  in  oats  and  1.95  In  hay. 
The  average  acre  in  cotton  is  worth  $25.00;  that  in  corn  is  worth  $12.00;  that 
in  wheat  $9.00;  that  in  oats  $7.00;  in  hay  $20.00. 

In  Davidson  County  the  average  farm  of  41.9  acres  of  improved  land  has 
9.27  acres  in  corn;  1.66  in  cotton;  8.80  in  wheat;  2.01  in  oats  and  3.88  acres 
in  hay.  An  acre  of  cotton  is  worth  $24.00,  while  corn  is  worth  $12.00,  wheat 
$9.00;  oats,  $6.00,  and  hay,  $25.00. 

In  Rowan  County  the  average  farm  of  44.1  acres  of  improved  land  has 
11.25  acres  in  corn;  6.1  in  cotton;  7.15  in  wheat;  3.05  In  oats,  and  4.17  acres 
in  hay.  Cotton  is  worth  $24.00  per  acre;  corn  $12.00,  wheat  $8.00,  oats 
$7.00,  hay  $24.00. 

The  four  counties  under  review  have  14,403  farms.  These  farms  average 
38.6  acres  of  improved  land.  The  unimproved  land  in  farms  averages  60.9 
acres  per  farm.  There  are  1.65  work  animals  (horses  and  mules)  per  farm. 
Were  the  entire  38.6  acres  devoted  to  farm  crops,  including  hay  plants,  the 
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average  work  animal  would  have  23.4  acres  to  care  for.  Under  the  condi- 
tions and  practices  prevailing  in  1909  these  farms  had  only  24.92  acres  each 
devoted  to  crops.  This  means  that  the  average  work  animal  cared  for  15.1 
acres  of  land.  Should  the  farmers  expect  more  than  this  from  one  horse? 
Can  they  get  more  than  this  amount  of  productive  work  from  each  horse 
kept?    These  are  points  to  he  considered. 

The  crop  'system  followed  on  the  average  of  these  farms  called  for  10.14 
acres  in  corn  and  2.87  acres  in  cotton;  by  adding  .99  of  an  acre  for  miscel- 
laneous spring  planted  crops  to  the  above,  there  would  be  14  acres  of  land 
per  farm  requiring  breaking  and  preparing  for  spring  planting.  If  this 
breaking  is  done  with  one-horse  plows  it  should  require  from  16  to  20 
days  for  one  horse.  All  the  harrowing  given  should  not  require  more  than 
four  day^.  Laying  oft  rows  and  putting  down  fertilizers  should  not  take 
more  than  six  days  work  for  one  horse.  Six  days  again  for  bedding  and 
planting  brings  the  horse  work  on  the  14  acres  up  to  36  days  at  the  time  the 
last  seed  goes  into  the  ground.  The  time  required  to  cultivate  these  crops 
should  not  exceed  five  days  for  one  horse  each  time  they  are  gone  over.  If 
they  are  worked  five  times  in  the  course  of  the  spring  and  summer  a  maxi- 
mum of  26  days  for  a  horse  will  be  required  after  the  crops  are  planted  and 
by  the  time  they  are  laid  by.  A  liberal  allowance  at  harvest  and  market 
time  should  call  for  not  to  exceed  10  days  of  horse  work.  Thus  in  making 
14  acres  of  cultivated  crops  as  grown  per  farm  in  1909  may  possibly  demand 
71  days  of  work  for  one  horse. 

This  farm,  though;  has  7.1  acres  in  wheat,  2.2  in  oats  and  2.6  acres  in  hay; 
or  a  fraction  less  than  12  acres  in  all  these  crops.  Fall  preparation  and 
planting  is  called  for  in  case  of  the  wheat  and  better  yields  may  be  expected 
from  fall  planted  oats.  These  two  crops  occupy  9.3  acres.  Allowing  20  days 
for  one  horse  on  wheat  and  oats  and  9  days  on  the  2.6  acres  in  hay,  we 
get  a  total  of  100  days  of  horse  work  actually  required  in  taking  care  of  all 
the  crop  work  on  the  average  of  these  farms. 

The  farm  has  1.65  work  animals  to  do  100  days  work  per  year.  This 
means  that  the  average  work  animal  (horse  or  mule)  does  only  60  days  of 
farm  work  per  year.  Is  it  reasonable  to  expect  more  than  this  from  him? 
Will  it  pay  his  owner  to  exact  more  days  work  and  more  acres  cultivated  for 
each  horse  or  mule? 

Fortunately  we  have  records  on  a  number  of  farms  in  the  Piedmont  sec- 
tion of  North  Carolina  which  throw  some  light  on  this  point.  Let  us  look 
to  one  of  these  farms.  On  this  farm  we  find  288  acres  of  crops  grown;  corn 
100  acres;  cotton  75;  wheat  50,  hay  and  miscellaneous  crops  making  up  the 
rest.  Ten  head  of  work  stock  taking  care  of  all  this,  or  an  average  of  28.8 
acres  for  each  horse  or  mule  on  the  place.  After  every  expense,  including 
interest  on  the  investment.  Is  paid,  this  farm  shows  a  clear  profit  of  |2,900,  or 
$290.00  profit  for  each  head  of  work  stock  used.  Other  farms,  some  much 
smaller,  show  proportionately  as  good  results. 

It  is  reasonable  to  expect  more  than  60  days  work  from  each  horse  or 
mule  kept  on  the  farm  in  the  Piedmont  section  of  North  Carolina  as  well  as 
other  southern  states.  It  should  pay  the  farmer  to  exact  more  days  of 
productive  work  from  the  work  stock,  and  thereby  make  a  greater  quantity 
of  valuable  crops. 

The  farm  should  be  organized  to  allow  each  head  of  work  stock  to  care 
for  a  minimum  of  23  acres  of  land  in  crops  of  commercial  value.  Such  a 
system  should  call  for  not  less  than  100  days  wor\  per  year  from  each  head 
of  work  stock  kept  In  all  probability  the  farm  would  be  more  profitable  if 
150  days  of  work  at  productive  enterprises  could  be  exacted  from  each 
horse.  The  South  may  not  be  ready  for  such  a  system  at  the  present,  but 
her  farmers  should  begin  to  plan  for  It  and  gradually  grow  to  it. 

Doubtless  it  is  more  difficult  to  organize  a  small  farm  on  the  better  basis 
than  a  large  one.  It  is  not  easy  to  get  more  than  75  days  of  work  annually 
for  a  horse  at  profitable  enterprises  on  farms  as  now  organized  and  grow 
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from  15  to  16  acres  of  cultivated  crops  for  each  work  animal  kept  When 
these  farms  become  organized  on  a  basis  calling  for  two-horse  teams,  with 
from  46  to  50  acres  in  cultivated  crops  per  team,  it  will  be  an  easy  matter 
to  get  from  100  to  120  days  of  profit  earning  work  for  each  head  of  work 
stock.  The  difficulties  standing  in  the  way  of  such  organization  are  more 
apparent  than  real.  The  average  farm  no  whas  23.4  acres  of  improved 
land  per  work  animal.  The  system  proposed  will  require  the  utilization  of 
all  this  land.  On  a  great  number  of  farms  only  one  horse  is  kept  at  the 
present.  It  will  be  wise  for  men  working  sucn  places  to  exchange  teams 
with  one  another  a  few  days  at  the  periods  of  heavy  work,  especially  such 
as  breaking  land  and  harrowing  it  and  also  at  harvest  time.  This  will  give 
each  farm  the  advantages  of  a  better  prepared  soil  and  the  more  efficient 
methods  of  cultivating  and  harvesting.  Where  two  or  more  horses  are 
already  kept,  these  should  be  hitched  into  the  double  teams  and  used  with 
bigger  plows  and  other  machinery  necessary  for  good  farming. 

The  organization  of  a  two-horse  farm  having  50  acres  of  improved  land 
may  be  as  follows:  12  acres  in  cotton,  12  in  corn  and  12  in  small  grain, 
using  wheat  on  a  part  and  oats  on  the  remainder,  but  proportioning  the 
acreage  of  the  respective  grains  to  the  needs  sCnd  demands  of  the  farm.  The 
small  grain  should  be  followed  by  a  crop  of  peas  for  hay.  About  4  acres  for 
all  miscellaneous  crops,  and  10  acres  for  grass  for  hay  and  If  there  is  no 
other  grazing  land  a  part  of  the  grass  may  be  used  for  pasture.  For  the 
one-horse  farm  the  acre  to  each  crop  may  be  reduced  proportionately. 

The  24  acres  for  corn  and  cotton  will  be  to  plow  after  fall  crop  work  is 
out  of  the  way  and  before  time  to  plant  in  the  spring.  After  the  land  is 
plowed  it  should  be  harrowed,  then  the  rows  are  to  be  layed  off,  fertilizers 
applied  and  perhaps  in  many  cases  bedded  before  planting. 

A  two-horse  team  with  a  turn  plow  will  break  approximately  1.75  acres 
in  a  day.  Thus  it  may  require  14  days  to  break  the  24  acres.  Another  four 
days  will  be  needed  to  do  the  harrowing.  Six  days  with  two  horses  should 
open  all  rows  and  put  down  the  fertilizers.  Six  days  again  should  do  the 
bedding  and  planting.  Cultivating  these  crops  an  average  of  five  tlmep 
should  require  not  more  than  35  days  of  horse  work.  Harvesting  and  hous- 
ing the  com  and  cotton  will  require  not  more  than  one  day  of  horse  work 
per  acre  or  24  days  for  handling  both  crops.  Allowing  12  days  for  all 
extra  horse  work,  we  have  the  24  acres  of  corn  and  cotton  made  at  an  en- 
penditure  of  131  days  horse  work. 

The  horse  work  required  in  caring  for  the  12  acres  in  small  grain  followed 
by  peas  for  hay  should  not  exceed  4  days  per  acre,  or  48  days  for  the  two 
crops.  Allowing  25  days  of  horse  work  on  the  four  acres  of  mlscellan^us 
crops  and  20  days  on  the  permanent  hay  and  pasture  lands,  we  have  a  sum 
total  of  223  days  of  horse  work  required  on  the  50-acre  farm  organized  on  the 
suggested  basis.  This  is  111.5  days  work  for  each  horse  instead  of  60  days 
as  by  the  system  prevailing  on  the  same  farms  in  1909  and  which  has  not 
been  greatly  modified  in  recent  years. 

IMPORTANCE    OF    PROPOSED    SYSTEM. 

Under  the  system  prevailing  during  the  past  few  years  the  farmer  cultiva- 
ted 24.92  acres  of  land  with  1.65  head  of  work  stock  and  grew  crops  to  the 
value  of  $482.  Or  one  horse  does  the  work  on  15.1  acres,  making  crops  worth 
$277.  The  average  farm  has  13.7  acres  of  improved  land  doing  nothing, 
while  60.9  acres  remain  unimproved.  The  proposed  system  calls  for  the 
utilization  of  all  the  improved  land  in  profit  producing  enterprises  It  will 
also  call  for  bringing  under  cultivation  of  from  12  to  15  acrej  of  the  most 
fertile  of  the  unimproved  lands  and  the  cultivating  of  this  reclaimed  acreage 
in  valuable  crops. 
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Allowing  the  .yields  and  values  per  acre  of  the  respective  crops  to  remain 
In  years  to  come  the  same  as  In  the  past,  let  us  see  how  the  earning  of  the 
farm  is  affected: 

Cotton,  12  acres,  &  $26.40 %  316.80 

Com,  12  acres,  ®  $12.00 144.00 

Small  grain — 

10  acres  in  wheat,  @  $9.00  per  acre 90.00 

2  acres  in  oats,  &  $6.00  per  acre 12.00 

Pea  Hay,  12  acres,  &  $20  per  acre 240.00 

Grass  Hay,  10  acres,  &  $23.38  per  acre 283.80 

Total,  46  acres  crops  value $1,036.60 

These  figures  are  based  on  the  supposition  that  the  change  in  system  would 
not  tend  to  increase  yield  per  acre  of  any  of  the  crops  now  grown.  This 
assumption  is  not  entirely  correct,  as  it  is  well  known  that  a  change  from 
one-horse  to  two-horse  farming,  especially  when  accompanied  by  more  liberal 
use  of  cow  peas  and  other  legumes  in  the  rotation,  is  followed  by  increased 
yields  from  each  and  every  crop  grown.  Increased  yields  with  prices  re- 
maining stationary  means  increased  income  for  the  farm. 

Under  the  system  proposed  the  com  yields  should  average  double  what 
they  are  under  the  present  Cotton  should  be  influenced  in  a  like  manner. 
Small  grain  yields  should  be  increased  from  50  to  100  per  cent.  Hay  should 
make  a  very  material  increase. 

After  the  proposed  system  has  been  in  operation  for  a  period  of  five  years, 
the  better  farms  of  the  two-horse  or  50-acre  class  should  show  incomes  of 
from  $750  to  $1,000  after  all  expenses  are  paid. 

To  some  it  may  seem  that  there  is  too  much  land  devoted  to  cotton  for 
the  amount  of  labor  available  at  chopping  and  picking  times.  If  conditions 
are  not  favorable  to  this  portion  of  the  land  in  cotton,  it  may  be  reduced 
without  materially  affecting  the  income,  provided  the  right  crops  are  sub- 
stituted. The  averagre  acre  of  cotton  under  prevailing  conditions  is  worth 
$26.40,  while  an  acre  of  hay  is  worth  $23.38.  If  half  the  cotton  land  be 
planted  to  hay  crops  of  only  average  value,  the  farm  income  suffers  a  reduc- 
tion of  $18.12.  The  saving  in  labor  and  fertilizer  would  in  all  probability 
overbalance  the  difference  in  the  value  of  the  cotton  dropped  and  the  hay 
added  to  the  cropping  system. 

Unless  the  yields  of  small  grain  and  com  increase  very  materially,  their 
acreage  should  not  be  increased,  and  it  may  be  advisable  to  quit  growing 
wheat  and  oats  for  grain,  but  to  handle  these  as  cereal  hay  crops.  In  either 
case  every  acre  growing  the  wheat,  oats  or  other  small  grain  as  a  hay  or 
grain,  crop  should  be  planted  to  peas  or  other  summer  growing  legumes  as 
soon  as  possible  after  grain  or  cereal  hay  crops  have  been  harvested.  The 
summer  grown  crop  of  peas  or  other  legumes  may  be  harvested  for  hay,  or 
if  soil  conditions  and  the  needs  of  the  farm  are  such  as  to  Justify  they  may 
be  plowed  under  and  thereby  increase  the  yields  of  other  crops  in  the 
pasture. 

The  secret  of  success  lies  ih  keeping  all  the  tillable  land  busy  In  growing 
valuable  crops  and  to  have  enough  tillable  land  to  give  the  teams  profitable 
employment  as  many  days  as  possible  during  the  year.  The  cropping  sys- 
tem should  be  such  as  to  keep  the  available  labor  employed  on  profitable 
enterprises  during  as  many  months  in  the  year  as  possible. 
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LEAF  TOBACCO  SALES  FOR  NOVEMBER,  1913. 


Pounds  sold  for  producers,  first  hand 24,954,002 

Pounds  sold  for  dealers 1,173,148 

Pounds  resold  for  warehouses   1,324,530 


Total 27,451,689 
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R.  L.  Sloan Assistant  to  Director  of  Farmers'  Institutes. 

W.  M.  ALLEN Pure  Food  Chemist. 

E.  W.  Thornton Assistant  Pure  Food  Ghemist. 

G.  E.  Bell Assistant  Pure  Food  Ghemist. 

J.  L.  BURGESS Agronomist  and  Botanist. 

G.  M.  Garren Assistant  Agronomist. 

Miss  S.  D.  Allen Assistant  to  Botanist. 

G.  H.  Waldron ARsistant  Agronomist  and  Botanist. 

DAN  T.  GRAY Chief  in  Animal  Industry'. 

W.  H.  Eaton Dairy  Experimenter. 

tALviN  J.  Reed Dairy  Farming. 

Stanley  Combs Assistant  in  Dairy  Farming. 

tE.  H.  Mathswson Tobacco  Investigations. 

JO.  R.  Hudson Farm  Demonstration  Work. 

}T.  E.  Browne Assistant  in  Charge  of  Boys'  Olubs. 

Xk.  K.  Robertson Assistant  in  Boys'  Clubs. 

tMRS.  Jane  S.  McKimmon Assistant  in  Charge  of  Girls'  Clubs. 

tMiss  Margaret  Scott Assistant  in  Girls'  Clubs. 

R.  W.  Scott,  Jr.,  Assistant  Director  Edgecombe  Test  Farm,  Rocky  Mount,  N.  C. 

F.  T.  Meacham,  AssisUnt  Director  Iredell  Test  Farm,  SUtesville,  N.  G. 

John  H.  Jefferies,  AssisUnt  Director  Pender  Test  Farm,  Willard,  N.  C. 

F.  8.  PucKETT,  Assistant  Director  Transylvania  and  Buncombe  Test  Farms,  Swsnns- 

noa,  N.  C. 
E.  G.  Moss,  Assistant  Director  Granville  Test  Farm,  Oxford,  N.  G. 


*  Assigned  by  the  Bureau  of  Soils,  United  SUtes  Department  of  Agriculture. 

t Assigned  by  the  Bureau  of  Animal  Industry,  United  States  Department  of  Agn- 

tin  co-operation  with  Bureau  of  Plant  Industry,  United  SUtes  Department  of  Agri- 
culture. 
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LETTER  OF  TRANSMITTAL 


Major  W.  A.  Graham^ 

Commissioner  of  Agriculture. 
Dear  Sir: — I  am  sending  you  herewith  a  manuscript  discussing  in 
a  brief  way  the  results  of  the  variety  test  work  done  with  com  on  the 
Test  Farms  and  at  different  points  in  the  State  during  the  past  season. 
This  work  has  been  carried  out  according  to  plans  made  and  inaugu- 
rated by  J.  L.  Burgess,  Agronomist  in  Cereal  Investigations.  The  tables 
and  other  data  have  been  arranged  and  the  report  written  by  G.  M. 
Garren,  assistant  Agronomist  in  Cereal  Investigations. 

I  recommend  the  publication  of  the  manuscript  as  the  February 
Bulletin. 

Respectfully  submitted, 

C.  B.  Williams, 
Chief,  Division  of  Agronomy, 


Digitized  by  VjOOQIC 


i£ 


Digitized  by  VjOOQIC 


VARIETY  TESTS  OF  CORN  FOR  1913 


Bt  G.  M.  Gabksn,  Assistant  in  Cebbal  Invbstioations. 


Herewith  is  submitted  the  tables  of  the  results  of  the  annual  tests  of 
varieties  of  com  on  the  different  Test  Farms.  This  year  there  were  six 
tests  made,  one  each  on  the  Buncombe  Farm,  the  Iredell  Farm,  the 
Central  Station  at  Raleigh,  the  farm  of  the  Tobacco  Station  at  Oxford, 
the  Edgecombe  Farm,  and  on  land  adjoining  the  black  land  farm  at 
Winona.  A  severe  storm  September  3d  so  injured  the  crop  at  Winona 
that  the  results  were  lost  altogether.  Owing  to  an  accident  only  a  few 
of  the  varieties  at  the  Oxford  Station  were  saved  and  only  partial  data  I 

on  these  were  possible.     The  weights  of  the  cobs  from  the  bushels  of  I 

shelled  com  were  lost  and  this  almost  ruined  the  entire  results.     The  • 

yields  of  bushels  of  shelled  com  per  acre,  upon  which  the  rating  of  J 

the  varieties  are  based,  were  found  by  dividing  the  pounds  of  ears  per  ■ 

acre  by  70,  the  standard  commercial  number  of  pounds  of  ears  of  dry  j 

com  required  to  shell  one  bushel,  instead  of  the  actual  number  of  I 

pounds,  found  by  weighing  the  com  when  harvested,  as  was  used  in  all  P 

the  other  tables.     This  gives,  therefore,  only  an  approximation  instead  j 

of  actual  yields.  . 

The  tables  in  form  are  the  same  as  tiiose  published  in  previous  issues  j 

of  the  Com  Bulletin.     They  are,  therefore,  by  this  time  fairly  intelli-  ^ 

gible  to  all  interested  readers. 

Under  given  conditions  the  largest  yield  of  com  depends  upon -three 
things:  the  number  of  stalks  on  the  land,  the  number  of  (Bars  on  the 
stalks,  and  the  size  and  shape  of  the  ears.  By  size  and  shape  of  ears  is 
meant  their  shelling  capacity,  not  mere  bulk.  Any  attempt  to  supply 
artificially  either  one  of  these  elements  when  defective  or  lacking  alto- 
gether, destroys  field  conditions,  under  which  all  such  tests  have  to  be 
conducted  to  be  of  practical  value.  The  only  one  of  these  elements  that 
any  reasonable  attempt  can  be  made  to  supply  when  lacking  is  that  of 
stand.  Perfect  stands  are  almost  unknown.  Sometimes  the  stand  of 
one  variety  is  almost  perfect ;  another  along  side  of  it  very  poor.  Obvi- 
ously it  is  very  diificult  to  make  a  fair  comparison  of  yields  wit^i  such 
unequal  stands.  An  effort  has  been  made  in  the  fourth  column  under 
head  of  "Yields  Per  Acre"  to  overcome  this  difficulty.  Here  the  yields 
per  acre  have  been  calculated  on  .the  basis  of  a  perfect  stand.  It  is  a 
mere  calculation  but  gives  a  fair  working  idea  of  the  actual  differences 
in  yields  among  the  varieties.  At  the  Buncombe  Farm  the  stand  was 
made  perfect  by  supplying  the  missing  stalks  from  another  part  of  the 
plat.  Obviously  this  method  takes  no  note  of  whether  the  supplied 
stalks  had  the  average  number  of  ears  or  whether  the  ears  were  the 
average  size.    Neither  does  it  take  note  of  the  average  per  cent  of  barren 
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stalks.  It  is  less  reliable  than  the  calculation  methods.  Like  the  latter, 
it  only  aids  one  to  get  an  idea  of  the  real  diflFerences  in  yields  of  the 
varieties  when  the  stand  is  abnormal. 

In  Table  I  are  recorded  the  results  at  the  Buncombe  Test  Farm. 
The  weights  of  the  shelled  bushels  of  com  are  very  low,  far  below  the 
standard.  The  growing  season  in  the  mountains  this  year  was  unusually 
short.  The  frost  struck  the  com  before  it  fully  matured.  Hence  it  is 
light  and  chaffy.  Boone  County,  Whitson,  Brooks'  Pride,  Golden  Pro- 
lific, and  White  Majestic  are  the  five  highest  yielders.  Boone  County 
and  Whitson  have  the  same  rank.  Whitson  has  fewer  barren  stalks  and 
therefore  really  ranks'  first.  It  is  a  native  com  and  thoroughly  accli- 
matized. 

The  results  at  the  Iredell  Farm  are  recorded  in  Table  II.  Only  26 
varieties  were  tested  and  upon  the  whole  it  was  the  most  satisfactory 
test  of  the  whole  year.  Weekly's  Improved,  with  36  barren  stalks  out 
of  a  total  of  281,  ranked  first  in  yield.  It  had  been  improved  for  two 
years  in  the  grain-breeding  work  of  the  Division  of  Agronomy,  and 
came  from  Selection  No.  35,  made  in  1910.  Being  acclimatized  and 
improved  by  seed  selection  explains  in  large  part  its  high  yield.  Golden 
Prolific,  Southern  Beauty,  Weekly's  Improved  (South  Carolina  grown) 
and  Sanders'  Improved  make  up  the  five  highest  yielders  in  this  test. 

The  results  at  the  Central  Station  at  Baleigh  are  recorded  in  Table 
III.  A  larger  number  of  varieties  than  at  any  of  the  other  stations 
were  tested  here.  First  rank  was  taken  by  First  Generation  of  Cross 
No.  182.  This  variety,  along  with  several  others,  was  furnished  by  the 
Bureau  of  Plant  Industry  at  Washington.  These  varieties  are  desig- 
nated by  number  and  may  be  so  recognized.  This  is  the  second  year 
these  varieties  have  been  tested  in  the  State,  and  the  first  time  any  one 
of  them  has  taken  the  lead.  Biggs'  Seven  Ear,  one  of  the  best  prolific 
corns  for  Eastern  Carolina,  takes  second  place.  Cocke's  Prolific,  an- 
other most  excellent  variety  for  Eastem  Carolina,  comes  third.  Golden 
Prolific  and  Marlboro's  Prolific  (Tennessee  grown)  make  up  the  five 
highest  yielders. 

Table  IV  contains  the  results  of  the  test  at  the  Edgecombe  Farm. 
Here  the  per  cent  of  ears  to  stover  is  unusually  high.  The  com  was 
blown  down  by  the  September  storm  and  was  not  harvested  till  late  in 
the  season.  Consequently  all  the  stover  was  practically  destroyed  except 
the  bare  stalks.  This  is  especiaUy  true  of  the  early  maturing  varieties. 
Batts'  Four  Ear  (Georgia  grown).  Weekly's  Improved  (North  Caro- 
lina grown),  Latham's  Double,  Weekly's  Improved  (South  Carolina 
grown),  and  Parker's  Prolific,  all  prolific  varieties,  are  the  five  leading 
varieties  in  this  test. 

In  Table  V  are  found  the  results  of  the  test  on  the  farm  of  the  Oxford 
Tobacco  Station.  Here  Parker's  Prolific,  Cocke's  Prolific,  and  Biggs' 
Seven  Ear,  the  three  leading  prolific  varieties  of  Eastem  Carolina,  and 
Hickory  King  and  First  Generation  of  Cross  No.  182,  two  single-eared 
varieties,  make  the  five  highest  yielders.  But  on  account  of  a  different 
and  less  accurate  method  of  computation  as  noted  above,  this  table  is 
less  reliable  than  any  of  the  others. 
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In  Tables  VI  and  VII  are  the  compiled  results  of  the  tests  of  seven 
varieties  for  five  years  on  the  Iredell  and  Edgecombe  Farms.  When- 
ever a  variety  maintains  the  lead  for  five  or  more  years,  one  is  safe  in 
concluding  that  that  variety  is  well  adapted  to  the  locality  in  which  it 
was  grown.  Any  farmer  living  in  the  vicinity  of  the  Iredell  and  Edge- 
combe farms  can  plant  a  pure  acclimatized  strain  of  Weekly's  Improved 
or  Biggs'  Seven  Ear,  the  leading  variety  of  these  respective  farms,  with 
a  reasonable  certainty  of  obtaining  maximum  results,  so  far  as  variety 
influences  those  results. 
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VARIETIES  OF  CORN  AND  SOURCES  OF  SEED  SEASON  OF  1913. 

Variety  Sources  of  Seed 

1.  Biggs'  Seven  Ear Noah  Biggs Scotland  Neck,  N.  C. 

2.  Gerrick's  Prolific Bureau  of  Plant  Industry. .  .Washington,  D.  C. 

3.  Cross  No.  182 Bureau  of  Plant  Industry. .  .Washington,  C.  D. 

4.  Cross  No.  177 Bureau  of  Plant  Industry. ..  Washington,  D.  C. 

5.  Cross  No.  176 Bureau  of  Plant  Industry. . .  Washington,  D.  C- 

6.  Selection  No.  164 Bureau  of  Plant  Industry. .  .Washington,  D.  C. 

7.  Selection  No.  170 Bureau  of  Plant  Industry . .  .Washington,  D.  C. 

8.  Parker's  Prolific T.  B.  Parker Ralekh,  N.  C. 

9.  Southern  Beauty L.  A.  Stroupe TobaccoviUe,  N.  C. 

10.  Goodman's  Prolific J.  K.  Goodman Mt.  Ulla,  N.  C. 

11.  Hickory  King A.  O.  Lee Hickory,  Va. 

12.  Columbia  Beauty T.  W.  Wood  &  Sons Richmond,  Va. 

13.  Batts'  Four  Ear  (Ga.) W.  T.  Broome McBean,  Ga. 

14.  Weekley's  Improved  (Native) 

Selection  No.  35 Iredell  Test  Farm Statesville,  N.  C. 

15.  Cocke's  Prolific Edgecombe  Test  Farm Rocky  Mount,  N.  C. 

16.  Weekley's  Imroved  (S.  C.) J.  F.  Weekley Ulmers,  S.  C. 

17.  E-l-Com Coker  &  Company Hartsville,  S.  C. 

i^  Marlboro  Prolific R.  T.  Malone Capleville,  Tenn. 

19.  Eureka T.  W.  Wood  &  Sons Richmond,  Va. 

20.  Summerour D.  A.  Summerour Marietta,  Ga. 

21.  Boone  County T.  W.  Wood  &  Sons Richmond  Va. 

22.  Blount's  Prolific T.  W.  Wood  &  Sons Richmond,  Va. 

23.  Jarvis'  Golden  Prolific J.  M.  Jarvis Winston-Salem,  N.  C. 

24.  Latham's  Double F.  P.  Latham Belhaven,  N.  C. 

25.  Craig's  Red  Cob  Prolific W.  R.  Craig Sanford,  N.  C. 

26.  Simpkins'  Prolific Sunmierset  Farm  Co Creswell,  N.  C. 

27.  E-lXE-5  Bybred  Com Coker  &  Company Hartsville,  S.  C. 

28.  Beaton's  Favorite Chas.  Deaton Carthage,  N.  C. 

29.  Crook's  Prolific  Com Crook  Bros Huron,  Tenn. 

30.  Raleigh  Prolific S.  J.  Betts Raleigh,  N.  C. 

31.  Batts^Four  Ear  (N.  C.) J.  F.  Batts Gamer,  N.  C. 

32.  Shenandoah  White  Dent T.  W.  Wood  &  Sons Richmond  Va. 

33.  White  Majestic T.  W\  Wood  &  Sons Richmond,  Va. 

34.  Improved  Southern  Snow 

Flake T.  W.  Wood  &  Sons Richmond,  Va. 

35.  Brook's  Pride Bureau  of  Plant  Industry. . .  Washington,  D.  C. 

36.  Rogers'  White  Dent Bureau  of  Plant  Industry.    Washington,  D.  C. 

37.  Chappel Bureau  of  Plant  Industry. .  .Washington,  D.  C. 

38.  Selection  No.  181 Bureau  of  Plant  Industry. ..  Washington,  D.  C. 

39.  Selection  No.  138 Bureau  of  Plant  Industry. .  .Washington,  D.  C. 

40.  Selection  No.  120 Bureau  of  Plant  Industry. .  .Washington,  D.  C. 

41.  Farley  Yellow  Dent Bureau  of  Plant  Industry.   .  Washington,  D.  C. 

42.  Smith's  Yellow  Dent  (Winona 

Farm) J.  C.  McClung Kyle,  Ohio 

43.  Whitson C.  P.  Whitson Swannanoa,  N.  C. 
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LETTER  OF  TRANSMITTAL 


How.  W.  A.  Graham, 

Commissioner  of  Agriculture. 
Sm: — I  submit  in  manuscript  a  report  covering  experiments  with 
cotton  on  the  Edgecombe  Test  Farm  for  the  years  1903-'09,  inclusive, 
together  with  a  discussion  of  the  results.     B.  W.  Kilgore  and  C,  B, 
Williams  are  responsible  for  the  plans  and  conduct  of  the  work  in 
1903-'07;  B.  W.  Kilgore  and  G.  M.  MaclsTider,  1907-'09.    R.  W.  Pou 
and  R.  W.  Scott,  Jr.,  had  charge  of  the  culture  and  handling  of  the  crop 
and  E.  L.  Worthen  and  W.  C.  Etheridge  did  the  main  work  in  putting 
the  results  in  tabular  form.    C.  B.  Williams  is  responsible  for  the  con 
elusions  and  the  writing  of  it. 
I  recommend  the  publication  of  this  report  as  the  April  Bulletin. 
Very  respectfully, 

C.  B.  Williams, 
Chief,  Division  of  Agronomy, 
Approved  for  printing: 

W.  A.  Graham, 

Commissioner. 
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FERTILIZER  EXPERIMENTS  WITH  COTTON  ON  THE 

SANDY  LOAM  SOILS  (NORFOLK  SANDY 

LOAMS)  OF  THE  COASTAL  PLAIN 


Being  a  Report  of  Work  with  Cotton  on  the  Edgecombe 
Test  Farm  in  1903-1909,  Inclusive 


Bt  B.  W.  Kiloobb,  C.  B.  Wiijjamb,  G.  M.  MacNidsb,  and  B.  W.  Scon,  Jb. 


GENERAL  SUMMARY  OF  RESULTS  OF  FERTILIZER  TESTS 

1.  The  proper  fertilization  of  cotton  pays  large  profits^  larger  ones 
than  any  other  staple  crop  generally  grown  in  the  State.  What  this 
fertilization  should  be  on  these  and  similar  soils  is  shown  by  the  results 
of  our  experiments  as  given  on  the  following  pages. 

2.  In  the  production  of  cotton  on  this  land  with  only  two  constituents 
used  nitrogen  combined  with  potash  afforded  the  largest  net  returns  per 
acre,  while  a  mixture  of  nitrogen  and  phosphoric  acid  gave  the  smallest 
profit.  The  use  of  phospphoric  acid  and  potash  averaged  $4.06  more 
profit  per  acre  than  phosphoric  acid  and  nitrogen,  but  it  was  not  so  great 
by  $6.24  per  acre  as  that  secured  on  an  average  by  the  use  of  a  mixture 
carrying  nitrogen  and  potash. 

The  experiments  as  a  whole  show  nitrogen  to  be  the  dominant  or  con- 
trolling constituent  of  plant-food  for  increasing  yields  and  adding  the 
greatest  profit  per  acre  in  growing  cotton  on  this  type  of  soil. 

3.  The  results  show  that  lime  alone  has  been  used  on  an  average  at 
a  small  profit.  In  combination  with  nitrogen,  phosphoric  acid  and 
potash  to  make  a  complete  fertilizer  it  has  shown  an  annual  increased 
profit  of  $6.17  per  acre  above  the  net  returns  secured  from  the  use  of 
the  complete  fertilizer  alone. 

The  results  show  that  for  cotton  gf*owing  on  this  type  of  land  the  use 
of  moderate  quantities  of  lime  particularly  in  connection  with  a  com- 
plete fertilizer  will  prove  quite  profitable. 

4.  The  amount  of  nitrogen  used  in  the  normal  fertilizer  (400  pounds 
per  acre),  applied  in  these  cotton  experiments,  was  2%  per  cent,  or  10 
pounds  to  the  acre.  This  amount  was  varied  so  as  to  give  5,  10,  20  and 
30  pounds  of  nitrogen  per  acre.  The  yields  and  profits  per  acre  were 
increased  as  the  applications  of  nitrogen  were  made  larger.  As  an 
average  of  all  the  results  on  the  two  fields,  both  increase  in  the  yield 
due  to  fertilizer  and  in  profit  per  acre  were  almost  tripled  by  the  use  of 
30  pounds  of  nitrogen  with  normal  amounts  of  phosphoric  acid  and 
potash  over  what  they  were  where  only  5  pounds  of  nitrogen  was  used 
with  normal  amounts  of  phosphoric  acid  and  potash.  The  former  appli- 
cation on  an  average  gave  a  profit  of  $26.45  per  acre  over  cost  of  ferti- 
lizer applied.    The  increase  of  25  pounds  of  nitrogen  in  the  formula 
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(from  N%PK  to  N3PK)  ha8  resulted  in  returns  on  an  average  equiva- 
lent to  69  cents  for  each  p.ound  of  nitrogen  added  between  5  and  30 
pounds  per  acre.  The  use  of  30  pounds  of  nitrogen,  with  the  exception  of 
the  two  and  one-half  times  normal  fertilizer  application,  was  the  most 
profitable  one  tried.  Five  pounds  of  nitrogen  would  be  supplied  by  81 
pounds  of  7%  per  cent  cottonseed  meal,  by  40  pounds  of  16  per  cent 
dried  blood  or  by  34  pounds  of  18  per  cent  nitrate  of  soda. 

5.  The  amount  01  phosphoric  acid  in  the  normal  fertilizer  (400 
pounds  per  acre)  was  7  per  cent  which  is  equivalent  to  28  pounds  per 
acre.  This  quantity  was  varied  so  as  to  apply  14,  28,  56  and  84  pounds 
respectively  of  phosphoric  acid  per  acre,  with  normal  amounts  of  nitro- 
gen and  potash.  These  amounts  of  phosphoric  acid  would  be  supplied 
by  100,  200,  400  and  600  pounds  respectively  of  14  per  cent  acid  phos- 
phate. The  greatest  net  returns  over  cost  of  fertilizer  per  acre  was 
secured  in  the  study  of  the  most  profitable  quantity  of  phosphoric  acid 
to  use  on  cotton,  by  the  use  of  28  pounds  per  acre. 

6.  The  amount  of  potash  in  the  normal  fertilizer  (400  pounds  per 
acre)  was  2%  per  cent,  equivalent  to  10  pounds  per  acre.  Varying 
this  amount  so  as  to  apply  5, 10,  20  and  30  pounds  per  acre  respectively, 
the  results  indicate  (with  one  apparently  abnormal  exception)  that  the 
largest  profit  over  cost  of  fertilizer  from  different  quantities  of  potash 
was  obtained  from  the  use  of  about  20  pounds  of  potash  with  normal 
amounts  of  nitrogen  and  phosphoric  acid.  To  supply  20  pounds  per 
acre  of  potash  will  require  an  application  of  167  pounds  of  12  per  cent 
kainit,  100  pounds  of  20  per  cent  manure  salt,  or  40  pounds  of  50  per 
cent  muriate  or  sulphate  of  potash. 

7.  Varying  the  amounts  of  the  normal  fertilizer  applications  from 
200  to  1,000  pounds  per  acre  gave  progressively  increased  yields  and 
profits  as  the  quantity  of  fertilizer  was  made  larger,  the  results  being 
quite  uniform  on  an  average  in  this  regard.  The  averages,  after  de- 
ducting for  cost  of  fertilizer  showed  the  following  net  profits: 

200  pounds  of  fertilizer  per  acre  gave  a  profit  of  $  6.95. 
400  pounds  of  fertilizer  per  acre  gave  a  profit  of  11.45. 
600  pounds  of  fertilizer  per  acre  gave  a  profit  of  23.70. 
800  pounds  of  fertilizer  per  acre  gave  a  profit  of  31.63. 
1,000  pounds  of  fertilizer  per  acre  gave  a  profit  of    34.47. 

Putting  this  in  a  slightly  different  way,  on  an  average  the  first  200 
pounds  of  fertilizer  yielded  a  net  profit  (after  deducting  for  the  cost  of 
fertilizer)  of  $2.98  for  each  100  pounds  of  fertilizer;  the  application  of 
400  pounds  yielded  $2.86  per  100  pounds;  600  pounds  yielded  $3.95 
per  100  pounds;  800  pounds  yielded  $3.96  per  100  pounds;  and  1,000 
pounds  yielded  $3.46  profit  per  100  pounds  of  fertilizer. 

8.  Comparisons  of  dried  blood  and  nitrate  of  soda  as  sources  of 
nitrogen  showed  no  great  advantage  one  over  the  other  in  the  production 
of  cotton  on  this  type  of  soil.  In  the  tests  nitrate  of  soda  was  applied 
one-half  at  planting  and  one-half  about  July  1,  on  one  plat;  one-half 
was  applied  about  July  1,  the  other  half  of  the  nitrogen  coming  from 
dried  blood,  which  was  applied  before  planting  on  another  plat,  and 
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on  a  third  plat  nitrate  of  soda  furnislied  one-fifth  of  the  nitrogen,  the 
balance  coming  from  dried  blood,  all  being  applied  before  planting. 
The  blood  was  applied  one-half  at  planting  and  one-half  about  July  1, 
on  one  plat ;  one-half  at  planting,  the  rest  of  the  nitrogen  coming  from 
nitrate  of  soda  which  was  applied  July  1  on  another  plat,  and  on  a  third 
plat  four-fifths  of  the  nitrogen  was  supplied  by  blood  and  one-fifth  by 
nitrate  of  soda.  The  most  economical  method  of  application  and  the 
one  which  made  the  highest  yield  of  seed  cotton  was  the  one  which 
received  half  of  the  nitrogen  as  dried  blood  in  the  row  at  planting  with 
normal  quantities  of  phosphoric  acid  and  potash  and  the  remaining 
half  of  the  nitrogen  as  a  side  dressing  in  the  form  of  nitrate  of  soda 
about  July  1. 

9.  Where  400  pounds  of  fertilizer  were  applied  each  in  the  drill 
before  planting,  broadcast  before  planting,  and  divided  into  two  equal 
parts,  one-half  being  applied  in  the  drill  before  planting  and  the  other 
half  as  a  side  dressing  about  July  1,  the  results  are  not  uniform,  but 
on  an  average  seem  to  indicate  best  returns  from  applying  one-half 
of  the  fertilizer  in  drill  at  planting  and  other  half  alongside  the  row 
about  July  1. 

10.  Where  only  400  pounds  is  used  to  the  acre  the  best  and  most 
economical  returns  will  be  in  the  drill  or  alongside  the  row  rather  than 
to  be  applied  broadcast. 

11.  Our  analyses  of  the  various  soils  of  the  State  indicate  that  these 
results  will  apply  to  the  sandy  and  fine  sandy  (Norfolk)  loams  of  the 
upper  Coastal  Plain  section  of  the  State. 

12.  In  the  production  of  cotton  on  these  soils,  taking  the  results  here 
reported  as  a  whole,  it  is  recommended  that  at  least  400  pounds  of 
fertilizer  be  used  and  as  much  more  as  can  be  afforded  up  to  1,000 
pounds  per  acre.  The  fertilizer  can  be  most  profitably  applied  in  the 
drill  before  planting;  one-half  at  planting  and  the  other  half  as  a  side 
dressing  about  July  1 ;  one-half  of  the  nitrogen  as  blood,  cottonseed  meal, 
fish  scrap  or  tankage  in  the  row  at  planting  with  all  the  phosphoric 
acid  and  potash  and  the  remaining  nitrogen  as  nitrate  of  soda  as  a 
side  dressing  about  July  1 ;  or  all  of  the  nitrogen  in  some  of  the  recog- 
nized organic  forms  of  carriers  of  nitrogen  with  the  phosphoric  acid  and 
potash  at  planting. 

On  land  deficient  in  humus  or  where  no  considerable  leguminous 
crops  or  residues  have  recently  been  plowed  into  the  soil,  the  fertilizer 
constituents  should  be  contained  in  the  mixture  in  about  the  proportion 
of  7  per  cent  phosphoric  acid,  7  per  cent  of  nitrogen,  and  5  per  cent  of 
potash.  The  nitrogen  may  be  all  derived  from  blood,  tankage,  cotton- 
seed meal,  or  similar  products,  or  in  part  from  one  or  all  of  these,  and 
in  part  (up  to  one-half)  from  nitrate  of  soda. 

Kainit,  manure  salt,  sulphate  or  muriate  of  potash  may  furnish  th& 
potash,  and  acid  phosphate  the  phosphoric  acid. 

Four  hundred  pounds  of  the  above  mixture  would  contain  28  pounds 
of  available  phosphoric  acid,  28  pounds  of  nitrogen  and  20  pounds  of 
potash,  and  1,000  pounds  would  contain  70  pounds  of  available  phos- 
phoric acid,  70  pounds  of  nitrogen,  and  50  pounds  of  potash.  The 
required  amounts  of  phosphoric  acid  in  400  and  1,000  pounds  respect- 
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ively  of  tiiis  mixture  would  be  supplied  by  175  pounda  and  438  pounds 
of  16  per  cent  acid  phosphate;  the  nitrogen  by  215  pounds  and  538 
pounds  of  13  per  cent  (N.)  dried  blood;  and  the  potash  by  100  pounds 
•and  250  pounds  of  manure  salt.  Other  materials  or  other  grades  of  these 
«ame  materials  may  be  used,  and  it  will  not  be  difficult,  knowing  just 
what  they  contain,  to  use  such  quantities  of  them  as  will  be  necessary  to 
furnish  the  quantities  of  plant  food,  having  in  mind  that  it  is  the 
specific  number  of  pounds  of  phosphoric  acid,  nitrogen  and  potash  that 
is  desired,  rather  than  a  given  weight  of  mixed  fertilizer. 

13.  On  a  whole  the  results  show  that  lime  used  at  the  rate  of  1,000 
pounds  of  slaked  lime  broadcast  every  two  or  four  years  has  proven 
profitable  in  cotton  growing,  when  the  lime  was  used  in  connection  with 
an  application  of  the  normal  fertilizer. 
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FERTILIZER  EXPERIMENTS  WITH  COTTON  ON  THE  SANDY 
LOAM  SOILS  OF  THE  COASTAL  PLAIN 


Tkis  is  the  fourth  of  a  series  of  Bulletins  giving  the  results  of  experi- 
ments to  determine  the  fertilizer  or  plant  food  needs  of  different  soil 
types  of  the  State.  The  three  previous  reports  issued  as  the  June, 
August  and  September  (1910)  Bulletins  of  this  Department,  gave — 

1.  Besults  of  Fertilizer  and  Variety  Experiments  with  Cow  Peas  on 
Piedmont  Eed  Clay  Loam  Soil  (June). 

2.  Eesults  of  Fertilizer  Experiments  with  Cotton  on  Piedmont  Red 
Clay  Loam  Soil ;  and  Varieties,  Culture  and  Fertilization  of  Cotton  on 
Piedmont  Red  Clay  Loam,  Red  Clay  and  Valley  Soils  (August). 

3.  Results  of  Fertilizer  Experiments  with  Corn  on  Piediiont  Red 
Clay  Loam;  and  Variety  Culture  and  Fertilization  of  Com  on  Pied- 
mont Red  Clay  Loam^  Red  Clay,  and  Valley  Soils  (September). 

More  attention  is  now  being  paid  to  the  production  of  cotton  than 
ever  before  in  the  history  of  the  State  and  fertilizers  are  used  more 
generally  and  in  larger  amounts  on  this  crop  than  in  former  years. 

Work  Reported. 

Cotton  is  our  leading  money  crop.  More  commercial  fertilizer  is 
used  in  fertilizing  and  growing  this  crop  than  any  other.  It  responds 
readily  and  profitably  to  proper  fertilization.  Some  ten  years  ago 
systematic  experiments  were  begun  to  determine  the  fertilizer  or  plant- 
food  requirements  for  the  most  economical  production  of  cotton  on  our 
different  cotton  soils. 

On  the  following  pages  are  recorded  the  results  of  seven  years'  ferti- 
lizer and  variety  tests  of  cotton  on  the  Edgecombe  Test  Farm  of  this 
Department,  extending  through  the  years  1903-1909  inclusive.  The 
work  is  being  continued  to  collect  further  data,  when  cotton  is  grown 
as  it  has  been  in  the  work  here  recorded,  as  well  as  in  rotations  with 
other  staple  crops  and  soil-improving  crops. 

Location  of  Farm  and  Character  of  Soil. 

The  Edgecombe  Test  Farm  is  located  near  the  center  of  Edgecombe 
County,  on  the  main  road  between  Tarboro  and  Rocky  Mount,  approx- 
imately eight  miles  from  either  place.  It  is  two  miles  south  of  Kings- 
boro  »Station. 

The  main  upland  soil  of  this  farm  is  representative  of  much  of  the 
Coastal  Plain  Section  of  the  State.  It  consists  of  a  dark  gray  sandy 
to  fine  sandy  loam,  eight  to  twelve  inches  deep,  underlain  by  a  yellow 
sandy  clay  subsoil.  The  surface  soil  is  light  in  texture,  and  is  com- 
monly very  deficient  in  organic  matter.  It  classifies  as  Norfolk  sandy 
to  fine  sandy  loam.  Like  most  of  the  sandy  soil  of  the  Coastal  Plain, 
the  sand  content  is  mostly  silica  (quartz  sand)  which  contains  no  im- 
portant plant  food.  The  chemical  analysis  of  this  type  of  land  shows 
it  to  be  universally  deficient  in  nitrogen  and  phosphoric  acid,  and  in 
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the  southeastern  part  of  the  State^  also  in  potash.  The  potash  content 
is  much  higher  in  the  northern  part  of  the  Coastal  Plain  Section ;  espe- 
cially is  this  true  northeast  of  Albemarle  Sound.  The  soil  of  the  Edge- 
combe Test  Farm  is  between  these  two  extremes,  approaching  the  low 
rather  than  the  high  potash  content.  Consequently  we  could  hardly  ex- 
pect the  increase  from  the  use  of  potash  to  be  as  great  when  used  on  this 
character  of  soil  in  the  counties  to  the  north  of  Edgecombe,  but  in 
those  to  the  south  its  use  should  be  accompanied  with  larger  increases 
and  greater  profit.  These  light  sandy  soils  are  also  deficient  in  lime. 
This  deficiency  is  noticeable  in  the  growing  of  legume  crops.  Bacteri- 
logical  investigations  show  this  soil  to  be  very  deficient  in  beneficial 
bacterial  life. 

The  following  figures  which  are  averages  for  several  samples  taken 
on  the  Edgecombe  Farm  show  the  chemical  composition  of  the  soil. 
They  state  the  pounds  of  plant  food  per  acre  contained  in  the  surface 
to  the  depth  of  six  and  two-third  inches,  and  in  subsoil  to  the  depth  of 
twenty-eight  inches. 

Pounds  in         Pounds  in 

Surface.  Subsoil. 

6%  inches.         28  inches. 

Nitrogen   (N)    984  1,720 

Phosphoric  Acid  (P2O5) 1,236  2,200 

Potash  (K2O)   3,810  13,200 

Lime   (CaO)    3,595  10,216 

Plats. 

The  plats  on  which  the  experiments  were  conducted  were  embraced  in 
fields  A  and  B.  The  farm  on  which  all  the  plats  are  located  has  been 
in  cultivation  for  a  good  many  years.  The  experiments  were  started 
on  field  A  in  1903  and  on  field  B  in  1905.  The  plats  in  field  A  were 
laid  off  in  three  parallel  series  of  thirteen  plats  each  with  a  turn  row  or 
driveway  between  each  series.  The  plats  are  one-tenth  acre  in  size  or 
217.8  feet  by  20  feet,  with  an  unfertilized  space  between  plats  sufficient 
for  one  row  and  a  four-foot  unfertilized  space  at  the  end  of  rows. 
Plats  1,  2,  and  3  of  the  second  series,  and  1,  2,  3,  4,  5,  6,  7,  and  8  of  the 
third  series  of  this  field  are  somewhat  inferior  in  fertility  naturally  to 
the  other  plats  of  the  field,  due  to  surface  washing. 

The  plats  in  field  B  were  laid  out  in  a  similar  way  to  those  of  field  A, 
except  that  the  plats  in  the  third  series  were  of  one-twentieth  acre  size, 
but  in  the  other  two  series  they  were  of  the  same  dimensions  as  those  of 
field  A.  Another  difference  was  that  in  field  B  provision  was  made  for 
two  rows  between  plats  instead  of  one  as  in  field  A  and  these  extra  rows 
were  fertilized  like  the  plat  nearest  to  them,  but  were  not  harvested  and 
weighed  with  the  plats.  Work  was  started  on  field  B  in  1905  and  a 
rotation  of  cotton  and  corn  with  field  A  was  begun.  Bur  clover  was 
sown  on  field  B  at  the  last  cultivation  of  com  in  1908  and  of  cotton  in 
1909,  but  as  the  bur  clover  failed  in  1909  the  plats  were  seeded  to 
crimson  clover  early  in  N'ovember  and  covered  by  a  Planet,  Jr.,  culti- 
vator, going  once  to  the  row. 
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Field  A, — The  plats  were  used  for  fertilizer  experiments  with  cotton 
in  1903-'04-'06-'08 ;  and  fertilizer  experiments  with  corn  in  1905-'07-'09. 
In  case  of  each  of  the  two  crops  the  same  plan  or  system  of  fertilization 
was  followed.  By  this  is  meant  that  plat  8  in  .all  cases  received  only 
nitrogen  and  potash,  plat  9  only  phosphoric  acid  and  potash,  plat  10 
a  normal  application  of  potash,  nitrogen,  and  phosphoric  acid,  and  so 
on,  though  the  quantities  actually  applied  varied  with  the  two  crops. 
The  fertilization  of  the  cotton  plats  was  based  on  a  nonnal  application 
of  400  pounds  per  acre  of  a  mixture  containing  7  per  cent  available 
phosphoric  acid  and  2%  per  cent  each  of  nitrogen  and  potash.  The 
fertilization  for  com  was  on  a  basis  of  300  pounds  per  acre  of  a  mixture 
containing  7  per  cent  available  phosphoric  acid,  3  per  cent  nitrogen, 
and  1^  per  cent  potash. 

Field  B, — These  plats  were  used  for  fertilizer  experiments  with  corn 
in  1906  and  1908  and  for  fertilizer  experiments  with  cotton  in 
1905-'07-'09. 

Peepabation  and  Cultivation. 

The  land  in  all  cases  was  well  prepared  by  breaking  with  a  two-horse 
turning  plow  in  the  winter,  usually  January  and  February,  to  a  depth 
of  8  to  10  inches,  and  allowed  to  remain  this  way  until  just  before  plant- 
ing, when  it  was  cut  up  thoroughly  with  a  disk  harrow.  The  rows  were 
run  off  3%  feet  apart,  the  fertilizer  distributed  in  the  drill  and  covered 
to  a  slight  ridge,  usually  with  one  furrow  of  disk  or  other  cultivator. 
This  was  done  some  time  prior  to  planting,  so  as  to  give  the  ground 
time  to  settle  before  planting.  EusselPs  Big  Boll  was  the  variety  of 
cotton  used  in  all  the  experiments.  The  cotton  was  planted  as  soon  as 
the  weather  would  permit  in  the  spring,  on  the  slight  ridge  made  in 
covering  the  fertilizer,  but  which  was  usually  brought  to  a  level,  or 
almost  to  a  level,  by  the  cotton  planter.  The  cotton  was  well  culti- 
vated with  weeders,  harrows,  single  and  two-horse  cultivators,  requir- 
ing not  exceeding  two  furrows  to  row,  making  the  cultivation  deep 
at  beginning  and  shallow  toward  the  close  of  the  season,  when  root  de- 
velopment of  the  plants  was  well  extended  into  the  soil.  The  cultiva- 
tion was  repeated  each  ten  days  to  two  weeks  during  the  season,  the  crop 
being  laid  by  between  July  16  and  August  1,  according  to  season.  The 
crop  was  thinned  as  nearly  as  possible  to  one  stalk  in  the  hill  every  15 
inches. 

Feetilization  and  Feetilizer  Materials  TJsbd. 

As  already  stated,  the  fertilizer  was  applied  in  the  drill  just  before 
planting  the  cotton,  the  exact  quantity  of  material  for  each  row  being 
weighed  out  separately  so  that  each'  row  would  get  its  proper  amount 
of  the  several  fertilizer  constituents.  Acid  phosphate  was  used  as  the 
source  of  phosphoric  acid ;  dried  blood  as  the  source  of  nitrogen,  except 
where  there  was  a  comparison  of  different  nitrogen-furnishing  ma- 
terials, or  where  nitrate  of  soda  was  used  as  a  part  of  the  nitrogen; 
manure  salt  as  the  source  of  potash ;  and  rock  or  builder's  lime  for  lime. 
The  fertilizcir  materials  were  analyzed  each  year  and  applications  made 
on  the  basis  of  actual  analyses,  so  as  to  give  the  exact  quantities  of  nitro- 
gen, phosphoric  acid,  and  potash  required  for  each  plat.  For  the  sake  of 
simplicity  and  convenience  in  presenting  the  results  of  a  number  of 
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years'  experiments^  the  fertilizer  applications  are  expressed  in  terms  of 
acid  phosphate,  containing  14  per  cent  available  phosphoric  acid, 
dried  blood  containing  13  per  cent  nitrogen,  nitrate  of  soda  con- 
taining 14.8  per  cent  nitrogen,  and  manure  salt  containing  20  per  cent 
potash,  which  figures  represent  the  average  composition  of  these  ma- 
terials. The  fertilizer  applications  in  the  fertilizer  experiments  are  on 
the  basis  of  400  pounds  per  acre  for  the  normal  plat  (N"  P  K)  of  a 
mixture  containing  7  per  cent  available  phosphoric  acid  and  2^  per  cent 
each  of  nitrogen  and  of  potash.  Lime  is  applied  at  the  rate  of  500 
pounds  of  rock,  builder's  or  burnt  lime.  The  fertilizer  applications  in 
the  tables,  in  addition  to  being  represented  in  terms  of  acid  phosphate, 
dried  blood,  nitrate  of  soda,  and  manure  salt,  are  also  expressed  in  terms 
of  the  symbols,  N,  P,  K,  and  L,  which  have  the  following  significance : 

IT  equals  nitrogen  at  the  rate  of  10  pounds  per  acre,  or  77 

pounds  of  13  per  cent  dried  blood ; 
P  equals  phosphoric  acid  at  the  rate  of  28  pounds  per  acre, 

or  200  pounds  of  14  per  cent  acid  phosphate; 
K  equals  potash  at  the  rate  of  10  pounds  per  acre,  or  60 

pounds  of  20  per  cent  manure  salt ; 
L  equals  lime  at  the  rate  of  500  pounds  rock  or  unslaked  lime 

per  acre. 

There  are  columns  in  the  tables  showing  the  exact  weights  in  pounds 
of  phosphoric  acid,  nitrogen,  and  potash  applied  to  each  plat  (expressed 
on  acre  basis),  which  will  enable  any  one  to  use  the  same  amounts  of 
fertilizer  constituents  in  other  materials  if  desired. 

The  following  average  prices  which  fairly  represent  the  cost  of  the 
several  materials  to  the  farmer  for  the  period  under  experimentation 
have  been  assumed  for  the  materials  used : 

14  per  cent  Acid  Phosphate $14.00  per  ton. 

13  per  cent  Dried  Blood 60.00  per  ton. 

14.8  per  cent  Nitrate  of  Soda  (18  per  cent  Am- 
monia)       50.00  per  ton. 

20  per  cent  Manure  Salt 20.00  per  ton. 

Rodk  Lime   10.00  per  ton. 

The  arrangements  of  the  plats  and  the  scheme  of  fertilizer  application 
is  shown  by  the  following: 

ITormal  fei-tilizer  application,  400  pounds  per  acre  of  a  mixture  con- 
taining— 

Phosphoric  Acid 7      per  cent. 

Mtrogen 2%  per  cent. 

Potash 2%  per  cent. 

In  this  normal  application — 

N  equals  10  pounds  nitrogen,  equals  77  pounds  13  per  cent 

dried  blood; 
P  equals  28  pounds  phosphoric  acid,  equals  200  pounds  14 

per  cent  acid  phosphate; 
K  equals  10  pounds  potash,  equals  50  pounds  20  per  cent 

manure  salt. 
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8IZX  OF  PLATS,  ORE-TENTH  ACRE. 

(217.8  X.20  feet.) 

First  Series —  Application. 

8  : N    K 

9  P    K 

10  isr  P 

11  N    P  K 

12  NVgP  K 

13  O 

14  N,  P  K 

16  Ng  P  K 

16  N    PVsK 

17   N    Pa  K 

18   N    Pg  K 

Second  Series — 

12    N"    P    KVa 

22  N    P    Ka 

32   N    P    Ks 

42 Vz     (NPK) 

52 0 

62   ; 1  y2(N-PK) 

72   2      (NPK) 

82   8      (NPK) 

92    N   P   K 

102 N"   p   K 

112    KT   P   K 

122    If   p   K 

132 O 

Third  Series — 

18 0 

4«    N    P    K 

5*    Lime 

68    N   P   K   L 

78    :.N   P   K 


The  above  represents  the  plats  in  field  B. 
Field"  they  are  arranged  in  a  similar  way. 


In  field  A  and  in  "Old 


■Wbathbb  CoNDmoNs  Dtjeinq  1900-'09,  Inclusive. 

Besides  soil,  seed,  fertilization,  and  cultivation,  and  time  of  planting, 
weather  conditions,  mainly  the  rainfall,  influence  the  crop  yield.  In  the 
table  presented  herewith  will  be  found  the  monthly  and  annual  rainfall 
during  the  years  covered  by  the  experiments,  the  mean  monthly  and 
annual  rainfall  since  1868,  and  the  same  data  for  the  months  of  May  to 
September,  inclusive.     During  the  growing  months  the  rainfall  was 
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below  normal  in  all  years  except  1909.  In  the  years  1903-'04  and  '06 
this  average  was  approximately  an  inch  or  more  per  month,  but  for  the 
other  three  years,  1906-'07  and  '08  the  deficiency  of  rainfall  during  the 
growing  season  was  only  slight.  The  year  1905  was  the  only  one  in  the 
period  which  had  a  total  rainfall  below  normal. 
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Results. 

In  studying  the  yields  of  the  two  fields  it  will  be  well  to  bear  in  mind 
that  on  fields  A  and  B  the  rotation  consisted  of  cotton  and  com  and  that 
bur  clover  as  a  cover  crop  was  not  put  on  fields  A  and  B  until  latter 
part  of  July  in  1908.  Field  B  was  sown  in  bur  clover  in  fall  of  1909, 
but  as  this  failed  crimson  clover  was  seeded  uniformly  over  the  plates 
early  in  November. 

In  the  future,  as  during  the  past  four  years  (1910-1913)  the  crops 
will  be  grown  according  to  the  following  rotation : 

First  year Cotton  and  Crimson  Clover. 

Second  year Peanuts  and  Bur  Clover. 

Third  year   Com  and  Cowpeas. 

The  cotton,  peanut,  and  com  crops  will  be  fertilized  according  to 
the  general  scheme  of  conducting  the  fertilizer  experiments. 

The  experiments  were  planned  to  cover  the  culture  and  fertilization 
of  cotton  as  a  whole,  but  the  results  of  the  several  subdivisions  or  phases 
of  the  subject  are  grouped  in  short  tables  to  facilitate  examination  and 
the  drawing  of  conclusions,  after  which  they  will  be  considered  as  a 
whole  and  general  conclusions  drawn  for  the  fertilization  of  the  crop  on 
this  type  of  soil. 
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Effect  of  Niteogbn,  Phosphoric  Acid,  Potash  and  Limb  Alone  and 
IN  Combination  With  Each  Othbb  on  Cotton  Yields. 

The  experiments,  the  results  of  which  are  presented  in  Table  I,  were 
planned  to  determine  the  effect  on  yield  of  cotton  of  different  fertilizer 
applications  when  two  of-  the  constituents  were  applied  together,  as 
nitrogen  and  phosphoric  acid  (N  P),  nitrogen  and  potash  (N  K),  and 
phosphoric  acid  and  potash  (P  K),  and  when  all  three  of  the  fertiliz- 
ing constituents  were  applied  to  make  a  complete  fertilizer  (N  P  K) ; 
also  to  test  the  effect  of  lime  (L)  when  used  alone  and  when  used  in 
connection  with  a  complete  fertilizer  (N  P  K  L).  The  results  are  shown 
in  yields  of  seed  cotton  per  acre  for  the  several  years,  average  yields, 
average  increases  over  the  unfertilized  (O)  plats  which  represent  the 
effect  of  the  fertilizer  applications,  the  value  of  increase,  cost  of  the 
fertilizer,  and  value  of  the  average  annual  increase  over  cost  of  ferti- 
lizer. 

Nitrogen  and  Phosphoric  Acid,  N,  P.  (Plats  10^  and  10.)  Nitrogen 
and  phosphoric  acid  gave  increased  yields  over  the  unfertilized  plats  four 
of  the  seven  years  on  the  two  fields,  the  annual  average  increase  for  the 
three  years  in  field  B  being  288  pounds;  for  four  years  on  field  A  an 
average  loss  of  9  pounds,  or  an  average  annual  increase  for  seven  years 
in  the  two  fields  of  167  pounds,  worth  $3.81  over  the  cost  of  fertilizer. 

Nitrogen  and  Potash,  N  K.  (Plats  8  and  8.)  The  application  of 
nitrogen  and  potash  combined  gave  large  increased  yields  for  all  years 
except  one.  The  average  increase  on  field  B  was  630  pounds  per  acre, 
and  185  on  field  A.  The  average  increase  for  the  seven  years  was 
greater  than  that  given  by  any  of  the  other  applications  except  com- 
plete fertilizer  and  lime.  The  average  profit  from  this  application  was 
$14.11  per  acre. 

Phosphoric  Acid  and  Potash,  P  K,  (Plats  9  and  9.)  Phosphoric 
acid  and  potash  combined  gave  a  large  average  annual  increase  for  the 
three  years  on  field  B — 444  pounds — but  for  the  four  years  on  field  A 
the  average  increase  was  only  46  pounds.  This  gives  an  average  in- 
crease on  the  two  fields  of  217  pounds,  worth  $9.77,  which  is  $7.87  more 
than  the  cost  of  the  fertilizer. 

Phosphoric  Acid,  Potash  and  Nitrogen,  N  P  K.  (Plats  10  and  11.) 
These  three  materials  combined  in  a  complete  fertilizer  gave  average  in- 
creased yields  in  both  fields.  The  average  annual  increase  for  four 
years  on  field  A  was  163  pounds  of  seed  cotton ;  and  for  three  years  on 
field  B,  593  pounds ;  or  an  average  increase  per  acre  for  the  seven  years 
of  348  pounds,  worth  $11.45  over  the  cost  of  fertilizer. 

Lime,  L,  (Plats  6^  and  6^.)  For  the  four  years  on  field  A  the  lime 
plat  showed  an  average  annual  loss  of  66  pounds  of  seed  cotton,  repre- 
senting a  financial  loss  of  $3.15.  On  field  B  however,  this  material  gave 
an  increase  each  of  the  three  years,  averaging  218  pounds  more  Qian 
the  unfertilized  plat,  and  the  profit  was  $9.18.  As  an  average  of  these 
two  apparently  contradictory  results  lime  gave  an  average  increase  of 
62  pounds,  representing  a  profit  of  $2.16. 

Lime  with  Complete  Fertilizer,  N  P  K  L,  ,  (Plats  7^  and  63.)  With 
the  exception  of  the  year  1905  on  field  B,  lime  in  combination  with  the 
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three  fertilizer  constituents  gave  a  larger  yield  of  cotton  than  did  com- 
plete fertilizer  without  lime.  The  average  yield  for  the  seven  years 
from  this  treatment  was  142  pounds  greater  than  for  complete  fertilizer 
without  lime.  The  profit,  $17.62,  is  greater  than  that  from  any  of  the 
other  fertilizer  combinations. 

Taking  the  experiments  as  a  whole  the  average  results  show  that : 

The  combination  of  nitrogen  and  phosphoric  acid  gave  the  smallest 
increase  and  also  the  least  profit. 

That  nitrogen  and  potash  gave  an  average  yield  of  209  pounds  more 
seed  cotton  than  did  the  nitrogen  and  phosphoric  acid  treatment,  with  a 
profit  of  $14.11. 

Phosphoric  acid  and  potash  gave  a  slightly  greater  yield  than  nitrogen 
and  phosphoric  acid,  but  not  nearly  as  great  as  nitrogen  and  potash. 

^NTitrogen,  added  to  phosphoric  acid  and  potash,  making  a  complete 
fertilizer,  increased  the  yield  131  pounds,  and  gave  an  additional  profit 
of  $3.58. 

The  results  from  lime  alone,  while  contradictory  on  the  two  fields, 
show  a  slight  average  increase  and  a  profit  of  $2.16.  In  addition  to  com- 
plete fertilizer,  lime  shows  an  increase  of  151  pounds  of  seed  cotton, 
and  its  application  here  was  at  a  profit  of  $6.17,  and  for  complete 
application — N  P  K  L — the  profit  was  $17.62. 

The  main  increased  yields  and  profits  came  from  the  use  of  nitrogen 
and  potash.  On  the  whole,  practically  no  great  beneficial  effect  was 
seen  from  the  phosphoric  acid  application.  The  application  of  lime  was 
in  general,  accompanied  with  some  profit. 
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Effect  of  Varying  Quantities  of  Nitrogen. 

These  tests  (Table  II)  were  planned  to  determine  the  effect  on  the 
yield  of  cotton  of  varying  quantities  of  nitrogen,  leaving  the  phosphoric 
acid  and  potash  constant.  On  one  plat  the  nitrogen  was  reduced  to 
one-half  of  the  normal  quantity,  making  the  application  5  pounds  of 
nitrogen  per  acre  or  practically  1%  per  cent  in  the  fertilizer  mixture. 
On  two  of  the  plats  it  was  increased  by  2  and  3  times  the  normal  quan- 
tity (10  pounds  per  acre),  making  the  application  20  and  30  pounds 
per  acre  respectively,  or  on  basis  of  the  fertilizer  mixture  5  and  7% 
per  cent.  The  average  results  for  both  fields  show  the  largest  yield  and 
profit  from  the  fertilizer  application  containing  three  times  normal  or 
the  largest  quantity  of  nitrogen  in  the  several  mixtures.  The  three 
times  normal  application  which  represents  a  fertilizer  analyzing 
7 — 7% — 2%  gave  an  average  annual  increase  of  784  pounds  of  seed 
cotton,  a  profit  of  $26.45  over  the  cost  of  fertilizer.  With  the  exception 
of  the  two  and  a  half  times  normal  application  this  represents  the 
largest  profit. 

These  results  indicate  as  they  do  those  with  com,  that  nitrogen  is  one 
of  the  controlling  constituents,  if  not  the  most  important  one  for  crop 
production  on  this  soil. 
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Effect  of  Vabyino  Quantities  of  Phobphokic  Acid. 

The  above  experiments  (in  Table  III)  were  planned  to  show  the  efiect 
on  the  yields  of  seed  cotton  of  varying  quantities  of  phosphoric  acid,  the 
nitrogen  and  potash  remaining  the  same.  On  one  plat  one-half  the 
normal  quantity  of  phosphoric  acid  was  applied,  or  an  amount  repre- 
sented by  100  pounds  of  14  per  cent  acid  phosphate  and  equivalent  to 
Z%  per  cent  phosphoric  acid  in  the  fertilizer  mixture.  On  two  plats 
were  applied  two  and  three  times  the  normal  quantities  of  phosphoric 
acid,  represented  by  400  and  600  pounds  of  14  per  cent  acid  phosphate 
respectively,  or  56  and  84  pounds  of  phosphoric  acid  per  acre. 

Varying  the  amounts  of  phosphoric  acid  had  no  very  marked  effect 
on  the  yield  of  cotton.  The  application  of  more  than  normal— 28 
pounds  per  acre — which  is  equal  to  an  application  of  200  pounds  of  14 
per  cent  acid  phosphate  failed  to  increase  the  yield,  and  consequently 
gave  less  profit.  However,  when  the  amount  was  reduced  to  one-half 
normal  both  yield  and  profit  were  less.  It  is  well  to  remember  in  this 
connection  that  nitrogen  and  potash  alone  (see  Table  I)  gave  a  larger 
yield  and  greater  profit  than  did  any  of  the  mixtures  containing  phos- 
phoric acid.  These  results  certainly  indicate  that  the  application  of 
phosphoric  acid  in  the  form  of  acid  phosphate  is  not  accompanied  with 
much  profit. 
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Effect  of  Vaeting  Quantities  of  Potash. 

The  experiments  reported  in  Table  IV  were  arranged  to  show  the 
effect  on  the  yield  of  seed  cotton  of  varying  quantites  of  potash,  the 
nitrogen  and  phosphoric  acid  remaining  constant.  On  one  plat  only 
one-half  the  normal  quantity  of  potash  was  applied,  or  1%  per  cent  in 
the  fertilizer  mixture,  or  6  pounds  of  potash  per  acre,  while  on  two  other 
plats  two  and  tJiree  times  the  normal  quantities  were  given,  or  20  and 
30  pounds  of  actual  potash  per  acre  respectively.  On  basis  of  the 
normal  fertilizer  mixture  this  would  represent  5  and  7^  per  cent  of 
potash  in  the  mixture. 

The  yield  of  cotton  on  Plat  1^,  field  B,  which  received  one-half  normal 
potash  is  abnormally  high.  With  this  exception,  increased  amounts  of 
potash  gave  increased  amounts  of  cotton  on  this  field.  However,  the 
increase  on  field  B  from  the  application  of  three  times  normal — 30 
pounds— over  twice  normal — ^20  pounds — was  not  enough  to  pay  for  the 
additional  fertilizer.  For  the  four  years'  average  on  field  A,  increased 
amounts  of  potash  gave  increased  yields  and  small  increased  profits.  In 
general  it  appears  that  with  cotton  increasing  amounts  of  potash  can 
hardly  be  expected  to  much  more  than  pay  for  themselves. 
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Effect  of  Vabying  Quantities  of  Ferthjzeb  on  Yields. 

The  experiments  in  Table  V  were  planned  to  show  the  effect  of  in- 
creasing and  decreasing  the  normal  (IN*  P  K  equals  400  pounds  of  a 
fertilizer  mixture  containing  7  per  cent  phosphoric  acid,  2%  per  cent 
potash  and  2%  per  cent  nitrogen)  fertilizer  application  on  the  yields. 
The  applications  were  at  the  rate  of  200  pounds  per  acre  (%  N"  P  K) ; 
400  pounds  per  acre  (N  P  K) ;  600  pounds  per  acre  (iy2  NT  P  K) ;  800 
pounds  per  acre  (2  N"  P  K) ;  and  1,000  pounds  per  acre  (2^/^  NT  P  K) ; 
The  results  on  several  fields  and  the  averages  of  the  two  fields  are  quite 
uniform  in  showing  increased  yields  and  increased  profits -for  the  several 
increases  in  the  amounts  of  fertilizer,  the  quantity  of  fertilizer  per  acre 
varying  from  200  to  1,000  pounds.  The  largest  yields,  as  well  as  the 
greatest  profit,  were  obtained  from  the  1,000-pound  application.  It  is 
possible  that  the  limit  of  the  most  profitable  fertilization  for  cotton  on 
this  soil  has  not  been  reached,  and  that  more  than  1,000  pounds  per  acre 
would  give  remunerative  returns.  It  should  be  remembered,  too,  in  this 
connection,  that  the  composition  of  this  mixture  is  not  especially  adapted 
to  this  soil,  as  shown  by  results  in  previous  tables.  A  larger  per  cent  of 
nitrogen  would  certainly  have  increased  the  yields  and  very  probably 
the  net  profit. 

In  addition  to  larger  profits  from  heavy  fertilization  of  the  right  kind^ 
the  land  is  in  all  probability  improving  in  productiveness  and  value. 
Eesults  on  these  plats  and  fields  in  after  years  will  be  most  valuable  in 
throwing  light  on  this  most  important  phase  of  the  proper  fertilization 
for  immediate  returns  and  for  the  permanent  improvement  of  the  soil. 
This  latter  phase  of  farm  practice  is  not  given  the  thought  and  consid- 
eration it  should  receive  by  most  farmers. 
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Effect  of  Diffbbent  Materials  Fuenibhinq  Nitrogen  and  Time  of 

Apflioation. 

The  experiments,  the  results  of  which  are  presented  in  Table  VI,  were 
arranged  to  test  the  comparative  value  of  dried  blood  and  nitrate  of  aoda 
as  nitrogen-furnishing  materials  in  growing  cotton,  as  well  as  the  best 
way  of  applying  these. 

Nitrate  of  soda  is  a  material  easily  soluble  in  water  and  therefore 
quickly  available  for  the  use  of  plants.  The  questions  usually  raised  in 
connection  with  its  use  are  the  possibility  of  its  loss  from  the  soil, 
especially  sandy  or  open,  porous  soil,  because  of  its  easy  solubility  in 
water  and  its  giving  out  before  a  long-seasoned  crop  has  made  its 
growth,  thus  leaving  it  without  a  supply  of  nitrogen  before  the  end  of 
the  growing  season.  Its  use  is  most  strongly  advocated  for  short-season 
crops,  as  in  early  truck  and  vegetable  growing,  and  as  a  top  dressing  for 
grain  and  for  com  and  cotton  after  growth  is  well  advanced,  or  for  any 
crop  when  seen  to  be  in  need  of  a  quickly-acting  nitrogen-supplying 
material. 

Dried  blood,  which  is  a  fair  representative  of  the  animal  and  vegetable 
materials  furnishing  nitrogen,  as  cotton-seed  meal,  tankage,  etc.,  is  not 
soluble  in  water  and  acts  more  slowly  and  for  a  longer  time.  It  must 
be  changed  by  rotting  or  decomposing  in  the  soil  into  nitrates  before  it 
can  feed  the  crop,  and  is  thus  likely  to  be  efiFective  throughout  a  reason- 
able growing  season. 

It  has  become  a  practice  in  growing  many  crops  to  apply  only  a  part 
of  the  nitrogen  at  the  time  of  planting  and  a  portion  later,  usually  as 
nitrate  of  soda,  so  as  to  keep  the  crop  growing  as  rapidly  as  possible. 
The  tests  in  Table  VI  were  planned  witfi  a  view  of  throwing  as  much 
light  as  possible  on  these  questions  of  nitrogen  fertilization.  In  the 
experiments  all  of  the  phosphoric  acid  and  potash  were  applied  in  the 
drill  before  planting.  On  plats  ll^  and  9^  one-half  the  nitrogen  was 
supplied  as  dried  blood  and  was  applied  with  the  phosphoric  acid  and 
potash  before  planting,  and  one-half  the  nitrogen  was  supplied  as  nitrate 
of  soda  and  applied  about  July  first.  In  plats  12  2  and  10^  all  of  the  nitro- 
gen was  furnished  by  nitrate  of  soda,  one-half  being  applied  before 
planting,  with  the  phosphoric  acid  and  potash  and  the  other  half  about 
July  first.  On  plats  13^  and  ll^  the  nitrogen  was  supplied  by  dried 
blood,  one-half  being  applied  before  planting,  with  the  phosphoric  acid 
and  potash  and  the  other  half  about  July  first.  On  plats  1^  and  12^ 
four-fifths  of  the  nitrogen  was  furnished  by  dried  blood  aiid  one-fifth  by 
nitrate  of  soda  and  was  all  applied  before  planting,  along  with  the  phos- 
phoric acid  and  potash. 

It  is  evident  that  there  is  considerable  variation  in  the  different  years 
and  on  the  different  fields.  In  studying  these  results  it  is  only  fair  to 
practically  disregard  plat  1^,  field  A,  for  it  is  naturally  much  less  fertile 
than  the  check  plat  of  the  same  series — 8^.  With  this  exception  the 
average  table  shows  no  marked  difference  in  profit  favoring  any  single 
method  of  application.  On  the  average,  two  applications  of  nitrogen, 
one-half  at  planting  and  one-half  about  July  1,  gave  the  largest  increase 
and  profit.    Considering  the  results  on  field  B  alone,  and  l£is  probably 
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is  more  accurate  than  the  average  (on  account  of  the  lack  of  uniformity 
in  field  A),  two  applications  of  the  nitrogen  in  all  cases  gave  larger  profit 
than  the  single  application  either  applied  in  the  drill  before  planting 
(plat  11)  or  broadcasted  (plat  7^).  From  the  data  at  hand  it  hardly 
seenis  safe  to  draw  any  definite  conclusions  in  favor  of  either  method. 
Taking  into  consideration  the  results  from  similar  treatments  on  the 
Iredell  Test  Farm  (see  August  Bulletin,  1910,  N'o.  139),  it  appears 
that  the  dried  blood  and  nitrate  of  soda  are  about  equally  satisfactory 
sources  of  nitrogen,  the  choice  between  them  depending  largely  on 
market  prices,  and  that  very  little  extra  profit  can  be  expected  by  making 
two  applications  of  the  nitrogen  when  the  total  amount  is  not  over  ten 
pounds  per  acre.  In  larger  amounts  a  second  application  may  prove 
profitable. 
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Effect  of  Different  Methods  and  Time  of  Application  op 

Fertilizer. 

The  results  presented  in  Table  VII  were  obtained  from  experiments 
planned  to  show  the  effect  on  yield  of  seed  cotton  from  applying — 

(a)  All  the  fertilizer  in  the  drill  before  planting; 

(b)  Dividing  the  fertilizer  into  two  equal  parts,  applying  one-half  in 
the  drill  before  planting  and  the  other  half  as  a  side  dressing  about 
July  first;  and 

(c)  From  applying  all  of  the  fertilizer  broadcast  before  planting,  the 
quantity  of  fertilizer  and  the  materials  entering  into  it  being  the  same 
in  all  three  cases. 

Taking  the  results  as  a  whole,  the  increased  yields  and  profits  show 
that  it  has  made  very  little  difference  whether  all  of  the  fertilizer  was 
applied  in  the  drill  before  planting,  or  whether  it  was  divided  into  two 
equal  parts  and  one-half  put  in  the  drill  before  planting  and  the  other 
half  applied  as  a  side  dressing  about  July  first,  according  to  season.  The 
double  application  gave  the  largest  yield  and  profit,  the  drill  application 
before  planting  slightly  less,  and  the  broadcast  application  a  still  smaller 
yield  and  profit.  These  differences  are  hardly  sufficient  to  warrant  any 
definite  conclusions  in  favor  of  one  method  above  another. 
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II.     VARIETIES.  CULTURE  AND  FERTILIZATION  OF  COTTON  ON 
SANDY  LOAM  SOILS  OF  THE  COASTAL  PLAIN 


Seven  years'  fertilizer  and  variety  experiments  have  been  conducted 
on  the  sandy  loam  soil  of  the  Edgecombe  Test  Farm.  On  a  basis  of  these 
results  and  other  information  which  we  have,  the  suggestions  below  are 
given  for  the  culture  and  fertilization  of  cotton  on  the  sandy  and  sandy 
loam  soils  of  the  Coastal  Plain  section,  and  the  varieties  of  cotton 
which  are  best  suited  to  them. 

Cotton  is  not  a  hard  or  exhaustive  crop  on  the  soil,  when  the  soil  and 
crop  are  handled  with  care  and  intelligence.  A  bale  of  cotton  (900 
pounds  of  seed  and  500  pounds  of  lint)  removes  from  the  soil  in  round 
numbers : 

30  pounds  Mtrogen, 

12  pounds  Phosphoric  Acid,  and 

13  pound  Potash, 

worth  at  present  prices  of  fertilizer  ingredients  $7.20.  Only  48  cents 
worth  of  this  is  carried  away  in  the  lint.  The  seed  can  be  sold  for  enough 
to  return  in  commercial  fertilizer  considerably  more  plant  food  than  the 
lint  and  seed  took  from  the  soil.  The  stalks,  leaves,  and  bolls,  which 
should  never  be  burned  or  otherwise  removed,  and  96  per  cent  of  which 
have  come  from  the  air,  add  vegetable  matter  or  humus  to  the  soil.  If 
the  land  is  liberally  fertilized  in  the  right  way,  well  drained  and  pro- 
tected from  surface  washing,  it  should  continue  to  produce  lai^e  and 
profitable  crops  of  cotton  from  year  to  year,  and  with  a  good  rotation 
and  profitable  fertilization  will  increase  in  fertility  and  productiveness. 
None  of  our  other  staple  crops  are  as  easy  on  the  soil  as  is  cotton  when 
handled  in  the  way  indicated  above. 

Preparation  arid  Cultivation. — The  land  should  be  thoroughly  and 
well  prepared  by  breaking  in  the  fall  or  early  spring  to  a  depth  of  6  or  8 
inches,  and  the  soil  may  be  gradually  deepened  beyond  this  for  a  few 
inches  to  advantage.  Before  planting,  cut  up  well  with  a  disk  harrow 
to  get  rid  of  clods  and  to  make  a  good  seedbed,  and  run  off  rows  3%  to  4 
feet  apart,  and  on  very  fertile  land  4^/o  feet.  As  a  rule,  the  fertilizer 
should  be  put  in  the  drill  before  planting  and  the  cotton  planted  on  a 
level  or  just  above  the  level,  according  to  the  season  and  drainage  con- 
dition of  the  land.  Weeders  and  light  harrows  may  be  run  across  the 
rows  two  or  three  times  before  and  after  the  cotton  is  up  and  before 
cultivation  with  cultivators  and  hoeing  begins.  When  the  crop  is  well 
up  and  danger  of  frost  is  over,  hoe  and  thin  to  a  stand  of  15  to  20  inches 
in  the  drill,  leaving  as  nearly  as  possible  one  stalk  in  a  place,  and  giving 
greater  distance  in  the  row  and  between  rows  as  the  productiveness  of 
the  land  increases.  On  thin  land  the  rows  should  be  closer  together  and 
the  cotton  closer  in  rows,  as  the  stalks  do  not  grow  very  large;  but 
distance  should  be  given  both  ways  as  the  land  increases  in  productive- 
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ness,  from  whatever  cause  brought  about.  Cultivate  with  good  one  or 
two-horse  cultivators,  which  will  not  require  more  than  two  furrows  at 
greatest  to  the  row,  every  ten  days  to  two  weeks  and  as  nearly  as  possible 
after  rains  to  keep  down  grass  and  weeds  and  to  conserve  the  supply  of 
moisture.  The  cultivation  should  be  comparatively  deep  early  in  the 
season,  becoming  shallow  as  the  crop  grows  and  the  root  system  develops. 
Ordinarily  cultivation  should  be  continued  in  the  Coastal  Plain  section 
of  the  State  until  July  15,  or  later. 

Varieties, — Up  through  1909  sixty-seven  varieties  of  cotton  have  been 
tested  on  the  Edgecombe  Farm,  a  number  of  these  running  through  the 
entire  period.  Generally  the  later  maturing  varieties  of  the  big  boll 
type  have  given  the  largest  returns,  though  now  and  then,  with  a  short 
growing  season,  the  small  boll,  early  maturing  kinds  have  stood  well. 
Among  the  varieties  which  have  done  well  are : 

Medium  to  Large  Boiled  Varieties — 

Russell's  Big  Boll. 
Culpepper's  Improved. 
Cleveland's  Big  Boll. 
Cook's  Improved. 
Brown's  No.  1. 
Peterkin's  Improved. 

Small  Boiled  Varieties — 

King's  Improved. 

Hodge. 

Webb. 

BroadweU's  Double-Jointed. 

Sugar  Loaf. 

The  results  of  variety  tests  have  been  published  each  year  and  are 
sununarized  in  the  February  (1909)  Bulletin.  These  results  can  be  had 
for  study  by  any  one  specially  interested  in  them. 

Fertilization. — Analyses  of  these  soils  show  that  they  are  very  low  in 
nitrogen  and  phosphoric  acid  and  only  fairly  well  supplied  with  potash 
and  lime.  Experiments  show  that  nitrogen  is  the  most  needed  constitu- 
ent for  the  production  of  cotton,  but  that  profitable  results  are  secured 
from  the  use  of  materials  carrying  potash  and  phosphoric  acid. '  The 
aim  of  the  farmers  on  the  Coastal  Plain  soils  of  the  State  should  be  to 
supply  as  great  amount  as  possible  of  the  nitrogen  requirements  of  his 
soil  by  establishing  rotations  in  which  leguminous  qrops  come  into  the 
rotation  at  as  frequent  intervals  as  practicable.  As  many  of  these  crops 
or  crop  residues  should  be  plowed  into  the  soil  as  possible  to  provide  as 
nearly  as  possible  the  requisite  amount  of  nitrogen  for  other  crops  b 
the  rotation,  and  also  to  store  the  soil  with  plenty  of  organic  matter  in 
order  to  maintain  the  soil  in  a  good  physical  condition.  Where  commer- 
cial fertilizers  are  depended  upon  largely  to  supply  the  nitrogen  and 
other  plant  food  constituents,  it  is  not  possible,  with  the  present  results, 
to  say  just  definitely  what  is  the  best  proportion  of  these  three  constitu- 
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ents  for  most  profitable  returns,  but  it  is  certain  that  the  fertilizer 
should  carry  a  much  higher  percentage  of  nitrogen  than  has  been  used 
heretofore,  if  the  soil  is  not  well  stocked  with  organic  matter,  and  that 
the  phospnoric  acid  may  be  decreased.  The  indications  are  that  for 
the  average  soil  of  the  Coastal  Plain  a  mixture  containing  about  7  per 
cent  of  available  phosphoric  acid,  7  per  cent  of  nitrogen  and  5  per  cent 
of  potash  will  give  close  to  if  not  the  best  results.  This  mixture  should 
be  used  for  best  results  at  the  rate  of  at  least  400  pounds  per  acre,  and 
as  much  more  as  one  can  afford  up  to  1,000  pounds. 

The  nitrogen  may  be  all  derived  from  blood,  tankage,  cotton-seed 
meal,  or  similar  products,  or  in  part  from  one  or  all  of  these,  and  in  part 
(up  to  one-half)  from  nitrate  of*  soda  or  sulphate  of  ammonia. 

Kainit,  manure  salt,  sulphate  or  muriate  of  potash  may  furnish  the 
potash,  and  acid  phosphate  the  phosphoric  acid.  Four  hundred  pounds 
of  the  above  mixture  would  contain  28  pounds  phosphoric  acid,  28  pounds 
of  nitrogen  and  20  pounds  of  potash,  and  1,000  pounds  would  contain 
70  pounds  phosphoric  acid,  70  pounds  of  nitrogen  and  50  pounds  of 
potash.  The  required  amounts  of  phosphoric  acid  in  400  and  1,000 
pounds  respectively  of  this  mixture  would  be  supplied  by  175  and  438 
pounds  of  16  per  cent  acid  phosphate;  the  nitrogen  by  216  and  538 
pounds  of  13  per  cent  dried  blood,  and  the  potash  by  100  pounds  and 
250  pounds  of  20  per  cent  manure  salt.  Other  materials  or  other 
grades  of  these  same  materials  may  be  used,  and  it  will  not  be  difficult, 
knowing  just  what  they  contain,  to  use  such  quantities  of  them  as  will 
be  necessary  to  furnish  the  required  amount  of  plant  food,  having  in 
mind  that  it  is  the  specific  number  of  pounds  of  phosphoric  acid,  nitro- 
gen and  potash  that  is  desired,  rather  than  a  given  weight  of  mixed 
fertilizer. 

It  is  not  more,  but  perhaps  less  difficult  to  calculate  the  number  of 
pounds  of  nitrogen,  phosphoric  acid,  and  potash  to  be  applied  per  acre 
to  any  given  crop  from  materials  which  are  to  be  had  than  to  estimate 
the  exact  number  of  pounds  of  materials  to  make  a  formula  of  a  certain 
composition;  as,  for  example,  in  an  8-2-2  goods.  The  question  of  filler 
does  not  have  to  be  considered  in  doing  this,  as  is  necessary  in  making  a 
fertilizer  formula  in  the  usual  way.  When  it  is  desired,  for  instance,  to 
apply  the  equivalent  of  400  pounds  per  acre  of  a  fertilizer  mixture  con- 
taining 7  per  cent  of  available  phosphoric  acid,  7  per  cent  of  nitrogen 
and  6  per  cent  of  potash,  or  28  pounds  of  phosphoric  acid,  28  pounds 
of  nitrogen,  and  20  pounds  of  potash,  it  is  only  necessary  to  divide  the 
number  of  pounds  of  plant  food  desired  per  acre  (28,  28,  and  20)  by 
the  percentage  composition  of  the  materials  to  be  used,  as  follows : 


Number  of  Pounds  of  Plant 
Food  per  Acre  Wanted 


Phosphoric  Acid 38  Lbs.     + 

Nitrogen 28  Lbs.  .  + 

Potash 20  Lbs.  '  + 


Percentage    Composition    of  |  

the  Materials  to  be  Used         ~ 


Number  of  Pounds  of  Fer- 
!  =  I      tilizer  Materials  per  Acre 
to  Apply 


16%  Acid  Phosphate '  =     176  Pounds. 

13%  Dried  Blood I  =     215  Pounds. 

20%  Manure  Salt I  =  I  100  Pounds. 

I        ' 
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With  cotton  planted  on  the  coarse  sandy  or  fine  sandy  loam  soils  of 
the  Coastal  Plain  section  of  the  State,  which  have  open  or  only  mod- 
erately retentive  sandy  clay  subsoils,  it  has  generally  been  found  most 
profitable  to  divide  the  whole  fertilizer  application  into  two  parts,  put- 
ting in  one-half  in  the  drill  at  planting  and  reserving  the  other  half  to 
be  applied  alongside  the  row  as  a  side  dressing  about  July  1.  However, 
instead  of  this,  if  the  soil  is  not  of  too  open  a  nature,  all  the  phosphoric 
acid  and  potash  with  one-half  of  the  nitrogen  in  the  form  of  cotton-seed 
meal,  dried  blood,  or  some  other  form  of  available  organic  nitrogenous 
material  may  be  put  in  at  planting  of  the  cotton  and  the  remaining  half 
of  the  nitrogen  reserved  to  be  applied  in  a  more  immediately  available 
form,  like  nitrate  of  soda,  alongside  the  rows  about  July  1,  after  the 
plants  have  gotten  well  started  in  their  growth  and  the  roots  have  fairly 
well  filled  the  soil. 


LEAF  TOBACCO  SALES  FOR  FEBRUARY,  1914. 


Pounds  sold  for  producers,  first  hand 8,931,236 

Pounds  sold  for  dealers 379,904 

Pounds  resold  for  warehouses 601,560 

Total   9,912,700 
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LETTER  OF  TRANSMITTAL 


Hon.  W.  a.  Graham,  Commissioner. 

Sir: — I  submit  herewith  manuscript  for  a  Bulletin  on  "Insect  Ene- 
mies of  Corn."  Corn  is  our  most  important  crop,  and  the  total  damage 
done  to  it  by  insects  is  enormous.  The  Bulletin  which  we  issued  upon 
this  subject  in  May,  1905,  has  been  exhausted,  and  the  matter  which  it 
contained  has  here  been  rewritten  to  include  later  observations  and  to 
avail  ourselves  of  many  excellent  publications  on  com  insects  which  have 
recently  appeared  from  other  States,  thus  bringing,  so  far  as  I  am  able, 
the  best  present  information  into  shape  available  to  our  farmers.  The 
general  plan  of  the  older  Bulletin  has  been  retained,  as  also  the  illustra- 
tions. 
I  recommend  its  publication  as  the  Bulletin  for  May,  1914. 

Very  respectfully, 

Franklin  Sherman,  Jr., 
Approved  for  printing :  Entomologist. 

W.  A.  Graham, 

Commissioner. 
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INSECT  ENEMIES  OF  CORN. 


By  Fbanklin  Sherman^  Jb.^  Entomologist. 


INTRODUCTION. 

iNearly  one-half  of  all  the  land  planted  in  crops  in  North  Carolina 
each  year  is  devoted  to  com.  The  yearly  money  value  of  the  total  crop 
is  estimated  at  $70,000,000. 

Insects  are  estimated  to  destroy  approximately  one-tenth  of  the  total 
value  of  our  crop  products.  Allowing  that  corn  suffers  its  proportional 
share,  we  are  brought  to  the  conclusion  that  the  com  crop  in  North 
Carolina  suffers  an  average  loss  of  $7,000,000  per  year  from  insect  pests. 

Nor  can  it  be  said  that  this  is  an  exaggerated  estimate.  What  with 
wire-worms,  cut-worms,  bud-worms,  bill-beetles,  stalk-borers,  chinch-bugs, 
ear-worms,  weevils,  and  others,  the  com  plant  certainly  seems  to  suffer  its 
full  one-tenth  loss.  The  writer  has  frequently  known  of  cases  in  this 
State  where  one  species  of  pest  alone  has  destroyed  from  one-half  to 
three-fourths  of  the  entire  crop ;  a  total  loss  has  been  reported  in  some 
instances.  Injury  by  insects  frequently  makes  replanting  necessary, 
and  this  is  always  a  serious  loss  of  time,  labor,  seed,  and  use  of  land. 
Putting  the  matter  in  its  mildest  light,  the  loss  certainly  runs  well  up 
among  the  millions. 

The  object  of  this  Bulletin  is  to  show  how  and  where  these  losses 
occur,  to  describe  the  insects  responsible  for  them,  and  set  forth  the 
remedies  or  methods  which  may  be  employed  in  preventing  or  avoiding 
these  injuries. 

A  Bulletin  on  "Insect  Enemies  of  Com"  was  issued  in  May,  1905,* 
but  the  edition  has  been  exhausted.  The  continued  demand  for  infor- 
mation about  com  insects  makes  a  new  issue  desirable.  The  work  of  the 
county  demonstration  agents,  the  boys'  com  clubs,  the  teaching  of  agri- 
culture in  many  of  our  public  schools,  and  many  other  commendable 
factors,  have  all  increased  the  interest  in  the  com  crop,  and  in  the  ene- 
mies which  attack  com. 

In  the  present  Bulletin  the  descriptions  of  the  insects  and  the  account 
of  injuries  in  North  Carolina  are  based  on  our  own  observations,  corre- 
spondence, etc.  The  accounts  of  life-histories,  remedies,  etc.,  are  gleaned 
from  all  available  reliable  sources,  including  text-books,  bulletins,  etc., 
as  well  as  our  own  observations.  A  great  work  yet  lies  ahead  in  the 
working  out  of  the  exact,  detailed  life-histories  of  our  Southern  com  in- 
flects and  in  determining  with  exact,  scientific  accuracy  the  degree  of 

*Vol.  26,  Ko.  5,  Bui.  N.  C.  Dept.  Agr.,  May,  1905,  ''Insect  Enemies  of  Corn."  F.  Sher- 
man. 
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protection  that  can  be  secured  from  them.  The  most  that  we  can  pre- 
tend to  do  here  is  to  present  the  general  facts,  with  such  recommenda- 
tions for  control  as  seem,  from  present  even  incomplete  evidence,  to 
offer  the  best  hope  of  relief.  The  illustrations  are  the  same  as  in  the 
previous  Bulletin. 

GENERAL  CONSIDERATIONS. 

In  dealing  with  insect  pests  on  com,  it  must  be  constantly  remem- 
bered that  the  crop  is  of  relatively  low  commercial  value,  the  margin 
of  actual  profit  is  small,  hence  expensive  measures  are  not  justifiable 
except  in  limited  areas  where  their  use  will  prevent  the  insects  from 
spreading  over  larger  areas.  It  may  not  be  profitable  to  spray  a  whole 
cornfield  to  kill  insects,  yet  the  spraying  of  a  few  rows  or  a  certain  por- 
tion of  the  field  may  be  profitable  if  by  that  means  the  pest  can  be  pre- 
vented from  spreading  farther.  The  small  margin  of  profit  on  the  crop 
as  a  whole  renders  it  difficult  or  impossible  to  combat  some  of  the  pests 
satisfactorily. 

Again,  com  is  grown  on  such  large  areas  and  there  are  so  many  indi- 
vidual plants  in  a  field  that  the  treatment  of  each  individual  plant  is 
usually  oxKt  of  the  question. 

Therefore,  in  combatting  many  of  the  insect  pests  of  com  we  must 
rely  on  such  methods  of  culture  and  handling  of  the  crop  as  shall  ren- 
der it  least  liable  to  injury;  in  other  words,  the  treatment  must  be  pre- 
ventive rather  than  curative — and  this  frequently  necessitates  taking 
the  insects  into  account  before  the  crop  is  planted,  even  in  the  very 
selection  of  the  lands  where  it  is  to  be  planted,  or,  in  severe  cases,  even 
modifying  the  manner  of  rotation  of  the  crops  which  shall  precede  the 
corn.  How  far  one  is  justified  in  going  in  recasting  the  plan  of  his 
farm  operations  to  protect  his  corn  from  injury  will  of  course  depend 
upon  how  severe  the  injury  is,  and  upon  the  value  which  he  places  upon 
the  corn  crop  itself. 

CULTURAL  CONSIDERATIONS. 

By  changing  or  modifying  the  methods  of  culture  much  may  be  done 
to  avoid  insect  injury.  This  is  so  important  that  we  will  consider  it  in 
more  detail. 

Rotation. — ^Any  system  by  which  corn  follows  grass  or  a  growth  of 
weeds  is  injurious,  from  the  standpoint  of  insect  pests.  Where  land 
just  from  sod  is  put  in  corn,  the  crop  suffers  more  from  wire-worms, 
white  grubs,  root  web-worms  and  cut-worms  than  it  does  when  it  follows 
a  cultivated  crop  like  cotton.  Suppose  we  have  a  field  now  in  sod  which 
we  wish  to  bring  into  cultivation :  A  system  of  rotation  which  will  give 
the  minimum  amount  of  insect  injury  to  the  com  might  be  arranged  as 
follows :  First  year,  plant  the  field  in  a  small  grain,  and  after  that  in 
peas.    Second  year,  cotton,  potatoes,  cabbage  or  other  cultivated  crops. 
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Third  year,  corn  (peas  may  also  be  grown  with  the  corn).  Fourth  year, 
small  grain  and  peas  again,  and  so  on.  A  shorter  system  may  be  used, 
but  it  is  best  to  have  com  at  least  two  years  removed  from  a  growth  of 
grass  or  weeds,  and  it  is  advisable  to  have  it  separated  from  small  grain 
by  one  year  in  a  cultivated  crop.  Of  course  such  a  plan  may  not  always 
be  feasible,  but  it  is  best  so  far  as  avoiding  insect  injury  is  concerned, 
and  the  nearer  we  can  come  to  it  the  better.  The  employment  of  peas 
in  the  rotation  is  beneficial  from  all  points  of  view.  Not  only  do  they 
tend  to  improve  the  land,  but  they  do  not  in  any  way  render  the  corn 
more  subject  to  insect  injury. 

Com  following  corn  year  after  year  is  also  f avorAble  to  the  increase 
of  certain  insects  (stalk-borers),  and  a  two-year  rotation  with  merely 
cotton  and  com  is  favorable  to  some  pests,  especially  ear-worm  and  root- 
louse.  Hence,  while  com  and  cotton  may  follow  each  other  occasionally, 
they  should  not  always  do  so,  and  they  should  at  least  sometimes  be 
separated  by  some  other  crop  between  them  so  as  to  interfere  with  those 
pests  which  feed  on  both  cotton  and  com. 

Fertilization. — A  crop  of  com  which  has  been  put  into  healthy  condi- 
tion by  fertilization,  whether  by  commercial  or  farm  manures,  is  better 
able  to  withstand  and  recover  from  insect  attacks  than  one  which  has  not 
been  so  aided.  Here  the  peas  serve  a  useful  purpose.  It  has  also  been 
claimed  that  where  heavy  applications  of  kainit  or  other  salty  fertilizers 
are  used  the  wire-worms,  cut-worms  and  other  underground  insects  are 
checked  to  a  considerable  extent. 

Fall  or  Winter  Plowing. — As  a  general  rule,  it  may  be  poor  policy  to 
plow  land  in  the  fall  and  leave  it  bare  all  winter.  If,  however,  a  field 
which  is  in  sod  is  to  be  planted  in  com  it  will  be  well  to  adopt  this 
method  of  fall  plowing  in  order  that  the  wire-worms,  cutrworms  and 
other  soil-inhabiting  insects  may  be  starved  out,  killed  by  exposure,  or 
driven  away,  before  the  crop  is  planted  in  the  spring,  especially  if  these 
pests  are  known  to  be  usually  destructive  in  the  locality.  The  plowing 
should  be  deep,  so  as  to  thoroughly  break  up  and  pulverize  the  soil. 

Time  of  Planting. — This  has  an  important  bearing  on  the  amount  of 
insect  injury  that  the  corn  will  suffer  later  on.  Corn  planted  late  is  not 
so  much  hurt  by  either  cut-worms  or  stalk-borers.  In  the  eastern  part 
of  the  State  some  good  farmers  claim  that  corn  planted  very  early  will 
often  partially  escape  the  bill-beetle  (not  always  nor  completely).  In 
the  eastern  section  also,  very  early  (or  very  late)  planting  may  avoid 
part  of  the  injury  by  bud-worms;  while  in  the  western  half  of  the  State 
late  planting  of  com  seems  to  be  the  best  method  of  escaping  bud-worms. 

Planting  Increased  Quantity  of  Seed.— Injury  by  some  insects,  such  as 
wire-worms,  white  grubs,  bud-worms,  and  cut-worms,  may  occur  largely 
before  thinning  time  (especially  if  the  com  is  planted  late),  so  that  if 
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an  extra  quantity  of  seed  is  planted  a  stand  may  be  secured  even  if  some 
is  destroyed  by  insects.  Any  surplus  that  remains  can  then  be  gotten  rid 
of  by  thinning.  There  used  to  be  a  commonly  quoted  rhyme  in  this  con- 
nection : 

"One  for  the  cut-worm, 

And  one  for  the  crow, 
One  grain  to  rot,  and 
Two  grains  to  grow." 

The  idea  here  is  the  planting  of  extra  seed  so  that  there  will  be  a 
stand  left  in  spite  of  poor  germina^tion  and  damage  to  the  young  stalks. 
This  is  a  very  simple  expedient,  though  it  does  not  in  any  way  decrease 
the  number  of  pests. 

Cultivation. — Frequent  and  thorough  cultivation  of  the  soil  not  only 
stimulates  the  com  to  a  better  growth,  but  acts  as  a  decided  check  to 
cut-worms,  wire-worms,  root-lice,  and  other  insects  living  in  the  soil. 
The  cultivation  can  be  more  thoroughly  practiced  when  com  is  planted 
in  checks,  so  that  it  can  be  cultivated  both  ways,  than  when  the  ordinary 
method  is  used. 

Selection  of  Lands. — Wire-worms  and  bud-worms  are  worse  in  low- 
lands. It  should  be  remembered,  therefore,  that  when  other  considera- 
tions do  not  interfere,  it  may  be  well  to  avoid  the  very  low  situations. 

Disposition  of  Remnants. — Throughout  the  southern  states  it  is  a  com- 
mon custom  to  "pull"  the  fodder,  leaving  the  stalks  standing  in  the  field, 
often  with  the  shucks  attached,  until  the  land  is  needed  for  other  pur- 
poses, when  they  are  beaten  down  and  plowed  under.  Such  a  practice  is 
detrimental  from  the  standpoint  of  one  who  wishes  to  avoid  insect  in- 
jury. If  the  fodder  were  cut  at  the  groimd  (or  as  close  to  it  as  practi- 
cable) and  the  stalks  and  leaves  shredded  or  made  into  ensilage,  a  reduc- 
tion of  insect  injury  should  result,  and  the  value  of  the  fodder  and  grain 
would  both  be  increased  by  the  process.  Many  insects  find  hibernating 
places  in  these  stalks  and  husks.  Chinoh-bugs,  grain  weevils,  and 
stalk-borers  are  all  favored  by  this  custom  of  "pulling*^  and  leaving  the 
stalks,  and  all  will  be  more  or  less  reduced  by  abandoning  the  custom 
and  making  use  of  the  shredder  and  the  silo.  Even  the  plowing  out, 
raking  together  and  burning  of  the  stubs  will  sometimes  be  advisable. 

In  some  of  our  extreme  northeastern  counties  it  is  the  regular  prac- 
tice of  many  farmers  to  bum  the  stalks,  under  the  idea  that  this  destroys 
bill-beetles;  but  we  question  the  advisability  of  this,  for  the  land  needs 
the  humus  of  the  stalks.  If  the  stalks  be  cut  and  fed  as  fodder  or  en- 
silage and  the  remaining  stubhle  be  plowed  out,  raked  together  and 
burned,  the  whole  result,  in  our  opinion,  would  be  better. 

Ideal  System  to  Avoid  Insect  Injury.— Having  gone  into  some  detail 
with  these  cultural  considerations,  it  is  well  now  to  summarize  with  a 
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statement  of  the  system  to  be  followed  if  one  aims  to  incur  the  minimum 
amount  of  insect  damage  to  his  com  crop : 

The  field  should  he  on  land  well  drained  and  of  sufficient  elevation  not 
to  be  subject  to  over-flow.  It  should  he  at  least  two  years  out  of  sod,  and 
the  year  previous  to  com  should  have  heen  in  some  hoed  or  cultivated 
crop.  If  there  is  much  growth  of  weeds  or  grass  on  the  land,  it  should 
be  plowed  in  the  fall.  The  land  should  he  deeply  plowed,  thoroughly  pre- 
pared. The  time  of  planting  may  he  modified  according  to  location  and 
severity  of  insect  pests,  as  already  discussed.  The  young  corn  should  be 
given  frequent  and  thorough  cultivation.  At  harvest  the  stalk  should  be 
cut  at  the  ground  and  shredded  or  made  into  ensilage;  the  remaining 
stubble  can  be  plowed  out,  rahed  together  and  burned. 

The  writer  understands  perfectly  that  such  a  system  as  this  cannot 
always  be  carried  out  in  all  details,  but  he  does  claim  that  such  a  system 
will  involve  a  minimum  of  insect  risk,  and  the  system  is  closely  in  accord 
with  the  best  farm  practice. 

REGARDING  IN8ECT8  AND  THEIR  NAMES. 

In  considering  the  com  insects  in  this  Bulletin,  we  have  confined  the 
main  discussion  to  those  which  have  actually  been  known  to  do  serious 
injury  to  com  in  this  State;  the  lesser  pests  are  discussed  briefly. 

In  discussing  each  pest,  we  have  given  both  the  popular  (common) 
and  scientific  names  of  the  species,  and  have  indicated  the  order,  and 
under  the  order  the  family  of  insects  to  which  each  belongs.  This  makes 
for  accuracy  and  definiteness.  It  should  be  remembered  that  the  Order 
is  the  more  comprehensive  group,  and  that  each  order  is  divided  into  a 
number  of  Families. 

The  great  majority  of  our  insects  fall  into  seven  orders,  and  there  are 
some  ten  or  twelve  other  smaller  and  less  important  orders.  These  seven 
principal  orders  are : 

1.  The  Orthoptera  (Or-thop'-te-ra),  including  the  Grasshoppers,  Katy- 
dids, Crickets,  Roaches,  etc. 

2.  Hemiptera  (He-mip'-te-ra),  Bugs,  such  as  Chinch  Bug,  Squash  Bug 
and  Terrapin  Bug,  Plant-lice  and  Scale-insects. 

3.  Neuroptera  (Neu-rop'-te-ra),  Lace-wings,  Dobsons,  etc. 

4.  Lepidoptera  (Lep-i-dop'-te-ra),  Butterflies  and  Moths. 

5.  Diptera  (Dip'-te-ra),  the  true  two-winged  Flies,  such  as  House- 
flies,  Mosquitoes,  Blow-flies,  Horse-flies,  etc. 

6.  Coleoptera  (Co-le-op'-te-ra),  Beetles,  such  as  Potato-beetle,  Bill- 
beetle,  Flea-beetle,  June-beetle,  Tumble-beetle,  Tiger-beetle,  etc. 

7.  Hymenoptera  (Hy-men-op'-te-ra),  Bees,  Ants  and  Wasps. 

Of  these  seven  orders  the  Neuroptera,  Diptera  and  Hymenoptera  con- 
tain no  very  serious  pests  of  com,  but  all  the  others  will  be  found  re- 
ferred to  in  the  following  pages. 
2— May 


Digitized  by  VjOOQIC 


10  Thb  Bulletin. 

It  is  believed  that  this  arrangement  will  be  of  use  to  those  who  are 
interested  in  learning  how  to  recognize  the  different  orders  of  insects, 
and  to  all  readers  who  wish  to  make  their  knowledge  exact. 

INSECT  ENEMIES  OF  CORN. 

WIRE-WORMS   (Several  Species).    Order  Coleoptera.    Family  Elaterid<p. 
(Also  sometimes  called  "Drill-worm.") 

Description. — Slender,  smooth,  firm-bodied,  yellowish-brown  worms 
(larvse),  attaining  length  of  one  to  two  inches,  which  destroy  the  com 
by  eating  the  seed  before  it  comes  up,  or  by  eating  roots,  or  into  the 
stalk  just  below  the  surface  of  the  ground,  causing  the  center  of  the 
growing  part  to  die.    The  adult  insect  is  a  "Jack-snapper." 

Injury  in  North  Carolina, — Any  insect  which  does  its  work  under- 
ground is  not  likely  to  attract  attention  except  in  cases  of  serious  in- 
jury; hence  the  complaints  made  of  these  pests  cannot  be  an  adequate 
measure  of  the  damage  done  by  them.  It  is  quite  certain,  also,  that 
farmers  often  confuse  injury  by  Wire-worms  with  that  done  by  bud- 
worms,  so  that  what  is  attributed  to  one  may  in  reality  be  due  to  the 
other. 

From  the  letters  of  complaint  which  have  come  to  us  in  regard  to 
Wire-worms,  we  give  the  following  quotations,  all  of  which  throw  some 
light  on  the  nature  or  extent  of  damage  or  the  habits  of  the  insects : 

''It  gets  in  the  root  of  the  corn  and  kills  It  at  any  age  from  time  it  comes 
up  until  a  foot  high.  In  a  20-acre  field  I  believe  they  have  killed  14  per  cent, 
and  are  still  killing.    They  do  most  damage  in  lowlands." 

"A  yellow  worm  works  in  the  roots  and  kills  the  com  in  low  wet  land." 

"Very  destructive  to  corn  on  black  lowlands.  They  attack  the  corn  from 
the  root  and  go  up  the  pith  and  kill  it  entirely." 

"Destroying  the  corn  in  this  county  before  it  gets  out  of  the  ground;  my 
bottom-land  is  thoroughly  infested.  Many  of  my  neighbors  are  in  the  same 
position  as  I  am." 

"Damaging  corn  in  meadow  after  sod." 

"Present  by  the  bushel  in  a  piece  of  my  land  this  year." 

It  is  not  to  be  inferred  that  Wire-worms  attack  only  com.  They  feed 
on  roots  of  many  plants,  also  on  seeds  and  tubers.  One  correspondent 
sent  an  irish  potato  which  had  been  bored  through  and  through  by  them. 
Some  feed  mainly  or  exclusively  in  decaying  vegetation,  rotting  wood, 
etc.    In  this  State  they  are  a  recognized  tobacco  pest. 

While  on  a  tour  through  the  Piedmont  counties  to  inspect  wheatfields 
in  the  middle  of  April  (1905),  the  writer  several  times  noted  more  or 
less  injury  to  wheat  by  Wire-worms.  No  doubt  com  sown  on  similar 
land  suffered  in  the  same  way,  only  in  greater  degree,  since  the  number 
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of  com  plants  is  small  compared  with  wheat  and  the  injury  would  be 
more  concentrated.  The  following  extracts  from  my  notes  on  this  trip 
will  be  of  interest  in  this  connection : 

Greensboro,  April  11,  1906. — Noted  injury  to  wheat  by  Wire-worms 
eating  off  stem  and  roots  at  and  near  surface  of  ground.  Noted  at  sev- 
eral places,  though  never  serious. 

Lexington,  April  12,  1905. — In  one  field  found  very  considerable  in- 
jury by  Wire-worms.  Land  had  previously  been  in  broom-sedge,  as  evi- 
denced by  tufts  of  sod  in  the  field. 

StatesvUle,  April  IS,  1905. — ^Noted  some  injury. 

On  April  20  (1905)  the  writer  went  to  Warren  Coimty  to  investigate 
a  Wir^worm  outbreak.  The  infested  field  was  a  fine  piece  of  meadow- 
land,  reclaimed  from  swamp  by  drainage,  and  was  cultivated  (to  com) 
the  year  before  for  the  first  time,  when  Wire-worms  destroyed  practically 
every  stalk.  During  the  summer  the  land  grew  up  in  grass  and  weeds 
again  and  was  not  plowed  until  spring,  when  the  soil  was  found  to  be 
still  badly  infested.  The  larvse  were  still  to  be  found  in  almost  any  foot 
of  soil  examined ;  they  were  apparently  of  different  ages,  some  about  full- 
grown.    No  pupsB  nor  adults  were  found. 


I 


FiQ.  1. — Adult  and  larva  of  Wire-worm.  It  is  the  larva  or 
worm  form  that  does  the  damage.  The  adult  beetle  is 
known  as  a  *'Jack-snapper'*  and  does  no  harm  other  than 
to  lay  the  eggs. 

(After  Comstock  and  Slingerland.) 

There  are  many  species  of  Wire-worms,  and  though  the  kinds  cannot 
always  be  distinguished  in  the  Wire-worm  stage,  yet  of  the  adult  beetles 
over  seventy  species  are  already  known  to  occur  in  North  Carolina,  and 
ihere  are  probably  as  many  more  not  yet  on  record.  But  it  is  probable 
that  only  a  few  of  our  species  are  seriously  destructive. 

In  June,  1911,  a  correspondent  sent  adult  beetles  of  Wire-worms  and 
said  they  were  doing  serious  injury  to  his  com,  but  his  description  fitted 
the  work  of  the  Wir^worms  themselves.  No  doubt  the  larvje  were  still 
doing  injury,  but  some  were  coming  out  in  the  mature  beetle  form,  and 
it  was  these  which  he  found. 

Life-history.* — Wire-worms  are  the  young,  or  larvse,  of  the  beetles 
which  are  called  "Jack-snappers,"  "Snap- jacks,"  "Click-beetles,"  "Hom- 
iny-beaters,'' "Elaters,"  "Thumping-beetles,"  and  other  similar  names. 
The  beetles  have  these  names  because  of  their  power  to  spring  suddenly 
into  the  air  when  placed  on  the  back. 

*Mucb  of  what  Is  known  of  exact  life-histories  of  Wire-worms  comes  from  the  work  of 
Dr.  Forbes  In  Illinois.  (Bui.  44,  111.  Exp.  Sta.,  "Ins.  Injuries  to  Seed  and  Roots  of 
Com,"  May,  1896.)  Bxtensiye  experiments  are  also  reported  by  Professors  Comstock  and 
Slingerland  of  the  N.  Y.  (Cornell)  Exp.  Sta. 
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The  following  account  will  give  a  general  idea  of  the  history  of  those 
species  that  attack  corn,  the  details  probably  varying  somewhat  in  the 
different  species : 

Many  of  the  adult  beetles  pass  the  winter  in  dead  wood,  under  bark, 
under  trash,  boards,  leaves,  at  the  base  of  tufts  of  grass,  etc.  In  the 
summer  they  lay  eggs,  usually  depositing  them  in  grassy  places.  The 
larvaB  hatching  from  the  eggs  are  slender,  smooth,  yellowish-brown  in 
color  and  firm  in  texture,  and  are  called  "Wire-worms."  They  burrow 
through  the  soil,  feeding  on  various  seeds  and  roots  which  they  may  find. 
It  is  thought  that  it  takes  most  species  from  two  to  three  years  to  reach 
maturity.  Then  they  change  to  the  stage  known  as  the  pupa  in  a  cell  in 
the  soil.  While  in  the  pupa  state  they  are  quiet  and  take  no  food,  but 
are  going  through  the  change  from  larvae  to  adult  beetles.  After  a  few 
weeks  in  the  pupa  state  the  insect  changes  to  an  adult  beetle.  Some  of 
the  beetles  emerge  and  pass  the  following  winter  in  sheltered  places; 
others  do  not  emerge  until  the  following  spring. 

Summary, — It  will  be  noticed  from  the  foregoing  account  that  Wire- 
worms  are  more  destructive  on  lowlands,  and  that  they  are  worse  on 
lands  which  have  been  in  sod.  They  feed  on  seeds,  roots,  and  stems. 
It  is  probable  that  they  do  not  attack  com  or  other  cultivated  crops  be- 
cause they  especially  like  them,  but  because  when  sod  lands  are  broken 
up  they  are  already  in  the  soil,  their  natural  food  is  destroyed,  and  they 
must  take  what  is  planted.  It  takes  from  two  to  three  years  for  a  gen- 
eration to  reach  complete  maturity,  and  adults  deposit  e^s  mainly  in 
sod  lands.  With  these  facts  in  mind,  we  can  better  appreciate  the  recom- 
mendations which  follow. 

REMEDIES. 

The  first  consideration  in  attempting  to  avoid  injury  to  com  by  Wire- 
worms  is  not  to  allow  com  to  follow  directly  after  sod.  If  corn  must 
follow  sod,  plow  the  land  in  the  fall  and  stir  once  or  twice  during  the 
winter.  These  measures  will  starve  and  kill  by  exposure  many  of  the 
larvfiB  and  will  break  open  the  little  cells  in  which  the  newly  formed 
adults  are  passing  the  winter  and  kill  the  insects.  By  avoiding  low 
lands  (especially  low  sod  lands)  much  injury  will  be  averted.  Good 
fertilization  and  frequent  tillage  will  also  check  the  insects  or  enable  the 
com  better  to  recover  from  their  attacks. 

In  regard  to  corn  after  sod,  it  should  be  remembered  that  most  species 
of  Wire-worms  are  thought  to  take  two  or  three  years  to  become  full- 
grown,  hence  it  is  well  to  have  the  land  in  some  other  crop  not  so  sub- 
ject to  injury  during  the  first  year  from  sod,  so  that  the  majority  of  the 
insects  will  have  had  time  to  mature  and  deposit  their  eggs  elsewhere. 

But  Dr.  Forbes  in  Illinois  states  that  they  "are  much  more  likely  to 
do  serious  mischief  the  second  year  after  the  breaking  up  of  the  sod," 
which  would  indicate  that  in  severely  infested  fields  it  would  be  better 
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to  have  some  crop  other  than  com  on  the  land  for  two  years  after  sod. 

In  Massachusetts,  Dr.  Femald  reported  good  results  hy  planting  seed 
coated  with  gas-tar  and  then  dusted  in  a  bucket  of  fine  dust  and  Paris- 
green  sufficient  to  give  the  corn  a  greenish  color,  this  apparently  repel- 
ling the  insects  and  not  affecting  germination.^ 

The  cultural  methods  here  referred  to  are  further  discussed  under  the 
heads  of  Rotation  (p.  6),  Fertilization  (p.  7),  Fall  Plowing  (p.  7), 
Planting  Increased  Quantity  of  Seed  (p.  7),  Cultivation  (p.  8),  and 
Selection  of  Lands  (p.  8). 

WHITE  GRUBS  (Several  Species). 
Order  Coleoptera,    Family  Scarahwidw. 

Description, — Thick-hodied  whitish  gruhs  reaching  a  length  of  ly^ 
inches;  when  disturbed,  often  curling  up  tightly;  infesting  sod  lands  or 
fields  where  much  manure  or  decaying  vegetation  is  present ;  living  un- 
derground and  doing  damage  by  eating  roots  from  com,  grasses,  or  other 
plants.  When  fully  grown  they  change  to  brown  "May-beetles,"  or 
green  "June  Bugs." 

Injury  in  North  Carolina. — As  with  other  underground  insects,  in- 
jury by  White  Grubs  is  apt  to  pass  unnoticed  unless  it  becomes  very  seri- 
ous, and  also  their  presence  in  gardens  and  cultivated  fields  is  taken  so 
much  as  a  matter  of  course  that  definite  complaints  of  their  injuries  are 
infrequent  in  this  State.  But  it  cannot  be  otherwise  than  true  that  the 
total  damage  by  them  to  our  corn  crop  is  considerable. 

During  inspection  of  wheat-fields  in  the  spring,  we  have  found  these 
Grubs  doing  injury,  though  usually  not  to  a  serious  extent. 

White  Grubs  have  been  complained  of  to  us  as  a  pest  in  gardens,  lawns, 
greenhouses,  in  grass  fields,  and  in  farm  crops.  But  the  most  serious  and 
definite  complaint  we  have  ever  had  came  in  August,  1913,  from  Mr. 
George  F.  Ogilvie,  Oakwoods,  Wilkes  County.  As  this  was  evidently  a 
typical  White  Grub  outbreak,  I  quote  from  Mr.  Ogilvie's  letters,  as  show- 
ing the  extent  to  which  these  pests  may  do  damage : 

"I  hove  a  few  patches  that  I  have  been  manuring  up  with  stable  manure, 
and  at  this  time  thousands  of  large  White  Grubs  work  under  the  manure. 
They  throw  up  the  dirt  until  one*s  feet  sink  in  It.  Where  I  have  sown  small 
seeds  like  spinach,  they  have  completely  ruined  it.  I  have  used  on  some  plats 
a  very  large  quantity  of  ashes,  and  yet  the  grubs  are  everywhere,  even  where 
you  can  see  the  ashes  in  the  land." 

(Lateb)  "Since  I  wrote  you,  they  have  been  worse.  I  resowed  my  spinach 
plat,  and  they  have  again  completely  ruined  it.  I  never  saw  anything  like  it ; 
the  whole  surface  of  the  ground  is  heaved  and  churned  up  until  one  sinks 
almost  over  the  shoes."' 


*Thl8  statement  from  "Insects  of  Farm,  Garden,  and  Orchard,"  by  E.  D.  Sanderson, 
p.  83.     I  have  not  at  hand  the  orlfi^lnal  report  on  the  Massachusetts  experiments. 

'An  interesting  fact  In  this  connection  is  that  twelve  j*ears  before  this  time,  whpn  I 
was  in  that  vicinity  on  other  work.  Mr.  Osrilvie  was  mentioned  to  me  as  a  man  who  took 
special  pains  to  manure  his  land  heavily. — Author. 
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We  have  indicated  that  there  are  several  different  species  of  the  White 
Grubs.  As  with  the  wire-worms  and  cut-worms,  many  of  the  species 
seem  to  do  but  little  injury,  while  the  greater  part  of  Grub  injury  is 
probably  due  to  only  six  to  a  dozen  species.  Of  the  groups  of  beetles  to 
which  they  belong,  however,  we  have  evidence  of  not  less  than  thirty-five 
to  forty  kinds  in  the  State,  with  no  doubt  many  more  awaiting  discov- 
ery. 


,:#»yHiiPPJ^ 


Fig.  2. — White  Grubs.  Showing  adult  beetles  at  S 
and  4.  Larya  eating  roots  of  plants  at  2,  and 
pupa  at  1. 

(After  Riley,  Dlv.  Ent,  U.  S.  Dept.  Agr.) 

Life-history  and  Habits, — The  most  comprehensive  work  in  this  c6un- 
try  on  the  life-histories  and  habits  of  White  Grubs  and  their  adult  beetles 
has  been  done  at  the  Illinois  Experiment  Station  under  Dr.  S.  A. 
Forbes.*  But  in  the  space  of  this  Bulletin  we  can  only  give  a  general 
condensed  account  of  the  life-history. 

The  adult  beetles  appear  in  spring  and  early  summer;  they  are  the 
common  brown  "May-beetles"  which  often  enter  our  houses  at  night,  or 
the  green  "June-bugs,"  so  familiar  to  children.  The  beetles  mate  and 
the  females  deposit  their  eggs  preferably  in  grassy  or  weedy  fields.  The 
eggs  hatch  into  the  "White  Grubs,"  small  at  first,  but  growing  with  age 
to  from  1  to  1^  inches  in  length,  feeding  upon  roots  of  many  plants. 
The  exact  length  of  time  required  for  the  Grub  to  attain  full  growth  is 
uncertain,  but  seems  to  be  from  two  to  three  years.  It  then  changes  to 
a  pupa,  in  a  cell  in  the  soil,  and  the  pupa  changes  to  a  mature  beetle, 
which,  however,  may  not  emerge  to  live  an  active  beetle  life  until  the 
following  spring.  In  the  writer's  personal  experience  it  is  a  common 
thing  to  unearth  the  adult  beetles  in  gardens  in  fall,  winter,  or  spring. 


•Among  the  several  publications  on  this  sublect  by  Dr.  Forbes  I  have  been  especially 
interested  in  Bui.  116,  111.  Exp.  Station,  "Llfe-hlstory.  Habits,  etc.,  of  White  Grubs." 
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No  doubt  some  species  complete  a  generation  quicker  than  others,  or 
even  in  the  same  species  the  period  may  vary  according  to  heat  or  cold, 
moisture  or  dryness. 

Every  careful  observer  knows  something  of  the  habits  of  the  adult 
beetles.  The  green  Juno-beetle  usually  appears  at  Raleigh  around  the 
first  of  July,  and  may  be  found  abundantly  feeding  on  ripe  figs,  grapes, 
peaches,  and  other  fruits.  The  brown  May-beetles  are  evening  or  night 
fliers,  and  often  congregate  on  trees  at  dusk,  where  they  eat  the  foliage. 

BBMEDDSS. 

Hogs,  chickens,  and  some  wild  birds  are  fond  of  White  Grubs,  and  to 
some  extent  can  be  made  use  of  in  combatting  these  pests.  In  garden 
plats  or  in  small  patches  of  corn  much  can  be  done  by  encouraging 
poultry  to  follow  the  plow  or  the  spade,  or  by  merely  gathering  the  Grubs 
which  are  exposed  and  feeding  them. 

Cornfields  which  are  known  to  be  badly  infested  by  them  can  surely 
be  largely  freed  from  them  by  turning  in  hogs  after  the  crop  is  off,  espe- 
cially  if  by  scarcity  of  feed  or  otherwise  they  are  encouraged  to  root 
diligently.  Dr.  Forbes  reports  a  case  in  which  100  pigs  destroyed  over 
90  per  cent  of  the  Grubs  in  a  badly  infested  10-acre  field  in  less  than  a 
month.  ^ 

As  the  Grubs  are  more  likely  to  be  abundant  and  destructive  in  lands 
taken  from  sod,  their  injuries  to  com  can  in  some  measure  be  prevented 
by  putting  lands  fresh  from  sod  in  some  other  crops  for  the  first  year 
(or,  better,  two  years)  by  which  time  the  majority  of  the  Grubs  will 
have  matured. 

See,  also.  Rotation  (p.  6),  Fertilization  (p.  7),  Cultivation  (p.  8). 

CUT-WORMS  (Several  Species).    Order  Lepidoptera.    FamUy  Noctuidcp, 

Description. — Rather  stout-bodied,  soft,  brown,  blackish  or  grayish 
caterpillars,  which  remain  concealed  during  the  day  and  do  great  injury 
at  night  by  eating  off  various  kinds  of  young  succulent  plants  at  or  near 
the  surface  of  the  ground. 

Injury  in  North  Carolina, — Everybody  knows  what  Cut-worms  are. 
So  well  known  and  so  universally  common  and  destructive  are  they  that 
their  injuries  in  ordinary  seasons  excite  no  particular  interest  or  com- 
ment. Everybody  takes  it  as  a  matter  of  course  to  lose  a  part  of  his 
cabbage,  tomatoes,  tobacco,  corn,  or  any  other  green  succulent  crop,  from 
their  ravages.  Like  the  potato-beetle  and  the  house-fly,  people  take 
them  so  much  as  a  matter  of  course  that  many  persons  give  them  no 
serious  attention,  and  the  complaints  received  of  their  injuries  is  in  no 
sense  a  measure  of  their  destructiveness.  Most  of  the  complaints  that 
are  made  refer  to  their  injuries  in  gardens,  or  flower-beds. 
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In  1901,  specimens  were  sent  from  Moore  County  with  the  report  that 
they  were  a  scourge  that  year,  and  that  the  correspondent  could  not  get 
a  stand  of  melons  until  after  the  worms  matured ;  he  had  found  as  many 
as  ten  or  twelve  around  one  dewberry  vine.  He  also  reported  them  aa 
destroying  beans,  cabbage,  leaves  on  young  peach  trees,  etc.* 

During  1906,  reports  of  serious  Cut-worm  damage  were  frequent,  in- 
dicating damage  to  many  crops,  including  corn,  cabbage,  and  tomatoes. 
Cut-worms  are  also  recognized  as  a  regular  and  serious  pest  to  tobacco. 


Fig.  3. — The  Granulated  Cut-worm  {Feliia  an- 
nexa),  showing  larva  (a),  pupa  (/),  adult 
moth  (h),  and  details  of  structure. 

(After  Riley  and  Howard,  Div.  of  Ent.,  U.  S. 
Dept.  Agr.) 

Life-history  and  Habits, — As  with  the  wire-worms,  so  with  Cut- 
worms: there  are  a  number  of  different  species  concerned.  They  are 
all  the  caterpillar  stage,  or  larvae,  of  moths,  and  the  family  Noctuidce 
to  which  they  belong  contains  upward  of  two  thousand  species.  The 
larvfiB  of  all  of  these  would  not  be  considered  as  true  Cut-worms,  how- 
ever, and  of  those  which,  could  be  truly  classed  under  that  name  there 
are  probably  not  more  than  thirty  or  forty  species  that  are  ever  serious 
pests  in  the  eastern  United  States.  From  our  scattered  observations  we 
believe  that  95  per  cent  of  all  the  Cut-worm  injury  in  this  State  is  caused 
by  not  more  than  six  or  eight  species. 

Much  work  yet  remains  to  be  done  in  rearing  our  southern  Cut-worms 
to  the  adult  state  before  it  will  be  possible  to  give  in  detail  the  life-history 
of  all  of  our  common  species.  Some  species  mature  and  emerge  as 
moths  in  early  summer,  while  others  emerge  as  moths  in  the  fall.  Thus 
far  we  have  observed  no  species  which  is  seen  in  the  adult  state  both  in 
summer  and  fall ;  so  that  it  seems  that  they  are  all  single-brooded,  some 
of  the  species  emerging  as  moths  in  early  summer  and  other  species 
emerging  in  the  fall. 

Mr.  C.  S.  Brimley  of  Ealeigh,  who  has  long  taken  an  interest  in  col- 
lecting, rearing,  and  studying  insects,  reared  to  maturity  a  number  of 


•From  letter  from  R.  W.  Cavlness  (deceased).    Mr.  Cavlness  was  an  excellent  observer. 
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Cut- worms  during  1903-'04.  The  notes  here  given  refer  to  the  dates  on 
which  the  adult  moths  emerged  in  Mr.  Brimley's  cages,  or  when  adult 
moths  were  captured : 

The  Granulated  Cut- worm. — Feltia  annexa,  Trelt,  August  29,  September  20, 

October  7,  12,  1903. 

Feltia  MHlis,  Orote,  September  17,  25,  1904. 

The  Dingy  Cut-worm. — Feltia  subgothica,  Hawworth,  September  12,  27,  1904. 

Prodenia  commelinw,  Sm.  and  Abb.,  August  17,  1904. 

Peridroma  saucia,  Hub.,  June  22,  23,  24,  1903. 

Other  species,  not  identified,  emerged  as  follows:  Species  No.  1  (spring 
species),  June  4,  28,  1903.  One  captured  (not  bred)  May  30,  1902. 
Species  No.  2  (fall  species),  October  7  (2  specimens),  12,  1903. 

From  these  notes  it  seems  that  for  the  spring  species  June,  and  for  the 
fall  species  September  and  October,  are  the  principal  months  of  activity 
and  egg-laying  by  the  adult  moths. 


Fig.  4. — Another  Cut-worm  (Peridromia  aaucia)  showing  adult 
moth  (a),  larva  (three  views)  (h,  c  and  d),  egg  (enlarged) 
(e),  and  eggs  In  natural  position  on  grass  stalk  (/). 

(/After  Howard,  U.  S.  Dept.  Agr,  Dlv.  Entomology.) 

Of  course,  the  details  in  the  life-history  of  a  species  will  vary  some- 
what according  as  it  matures  in  the  spring  or  in  the  fall;  but  the  fol- 
lowing will  serve  as  a  condensed  account : 

The  larvae  (the  destructive  Cut-worm  stage)  pass  the  winter  in  the 
€arth,  or  on  the  surface  under  such  shelter  as  they  can  find,  in  a  partly 
grown  condition.  The  long  fast  of  winter  gives  them  ravenous  appetites 
when  the  warm  days  of  spring  arouse  them  to  activity,  and  they  feed 
on  any  green  succulent  young  plants  that  they  can  find.  Some  species 
have  the  habit  of  climbing  trees  or  other  plants  to  eat  the  tender  expand- 
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ing  leaves,  but  those  that  are  most  destructive  to  corn  do  their  damage 
by  eating  off  the  young  stalks  at  or  near  the  surface  of  the  ground. 
Sometimes  the  severed  stalk  (if  it  be  young  and  small)  is  dragged  par- 
tially into  the  ground.  The  worms  usually  remain  quiet  during  the  day 
and  feed  mainly. at  night.  Sometimes,  however,  they  will  work  during 
the  day  if  the  weather  be  cloudy.  Cool  weather  seems  to  sharpen  their 
appetites.  When  the  larv»  become  grown  (which  varies  according  as 
the  moth  is  to  emerge  in  spring  or  fall),  they  change  to  pupw  in  the 
earth,  an  inch  or  so  under  the  surface,  sometimes  only  barely  covered 
by  the  soil.  Those  that  are  to  emerge  in  spring  change  to  pupsd  about 
the  middle  or  latter  part  of  May;  and  it  is  because  these  larvsd  become 
mature  at  this  season  that  they  cease  their  injuries,  and  not  usually  be- 
cause of  any  epidemic  of  disease  among  them.  In  the  pupa  state  they 
are  without  legs  or  wings,  and  take  no  food — it  is  simply  a  stage 
of  transition  from  the  larvae  to  the  adult  moth.  After  a  few  weeks 
in  the  pupa  stage  the  adult  moth  bursts  from  the  pupa-shell.  Most  of 
the  Cut-worm  moths  are  dull  gray  or  brown  in  general  color,  marked 
with  lighter  streaks  or  spots,  and  with  the  hind  wings  lighter  in  color, 
sometimes  of  a  pinkish  hue.  When  the  wings  are  e:fi:panded  they  meas- 
ure from  one  to  two  inches  from  tip  to  tip.  These  moths  fly  mostly  at 
night  and  are  often  attracted  to  bright  lights  and  not  infrequently 
enter  houses  and  flutter  about  the  lamps  or  walls.  The  females  deposit 
their  eggs  on  trash,  grass  or  weeds,  in  sod  or  weedy  lands,  and  the  larvte 
become  partly  grown  by  winter  and  hibernate  as  already  explained. 

Summary. — Cut-worms  are  the  larvBB  of  night-flying  moths.  They 
pass  the  winter  as  larvae,  eat  voraciously  in  the  spring,  become  mature, 
pupate,  and  emerge  as  moths  in  early  summer  or  fall,  according  to  the 
species.  June,  September  and  October  seem  to  be  the  principal  months 
for  egg-laying.  Eggs  are  deposited  in  weedy  or  sod  fields,  after  which 
the  moths  die.  The  larvae  pass  the  winter  in  a  partly  grAwn  condition 
in  the  fields.  With  these  points  clearly  understood  it  will  be  easy  to 
comprehend  the  following  remedial  suggestions: 

REMEDISS. 

As  the  eggs  are  laid  principally  in  sod  or  weedy  lands,  com  planted 
on  land  just  from  sod  or  weeds  is  likely  to  suffer  from  Culrworms.  They 
are  often  numerous  in  clover  sod  also;  yet  com  after  clover  does  so 
remarkably  well  that  in  general  it  pays  to  take  the  risk.  If  the  com 
must  come  after  a  growth  of  grass  or  weeds,  then  by  plowing  the  land 
in  fall  or  winter  many  of  the  Cut- worms  will  be  killed  or  starved  before 
spring.  This  result  has  been  several  times  reported  by  farmers.  In 
1905,  Mr.  G.  M.  Bentley,  at  that  time  an  assistant  in  this  oflSce,  made 
some  observations  on  Cut-worm  injury  to  tobacco  in  Wake  County.  On 
a  small  plat  which  was  plowed  March  19th,  he  found  seven  plants  de- 
stroyed, while  on  an  adjoining  plat  of  same  size,  with  same  number  of 
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hills,  plowed  one  month  earlier  (February  22d),  he  found  only  two 
plants  destroyed.  So  far  as  this  observation  went,  therefore,  it  showed 
that  land  plowed  in  winter  was  much  less  infested  than  land  which  was 
not  plowed  until  spring. 

By  delaying  the  planting  until  moderately  late  in  the  spring,  those 
Cut-worms  which  mature  to  moths  in  the  spring  will  be  nearly  or  entirely 
grown,  and  will  therefore  not  do  serious  injury,  and  the  extra  time  can 
be  given  to  a  more  thorough  preparation  of  the  land.  Frequent  culti- 
vation as  soon  as  the  com  is  up  will  also  disturb  the  Cut-worms  in  the 
soil  and  deter  them  in  some  degree. 

But  if  we  must  put  a  piece  of  spring-plowed  sod  or  weedy  land  into 
com,  and  wish  to  plant  at  the  normal  season,  there  is  still  a  method  (not 
always  easy  or  entirely  satisfactory,  perhaps)  by  which  we  may  combat 
the  Cut-worms.  When  the  land  is  plowed  in  the  spring  much  of  their 
food  is  destroyed  and  they  become  hungry.  It  is  then,  after  breaking 
and  harrowing  the  land  and  before  the  com  is  planted,  that  it  is  possible 
to  poison  them.  Clover  or  other  green  and  succulent  vegetation  may  be 
poisoned  with  Paris-green  and  distributed  through  the  fields  as  a  bait 
to  the  worms.  The  clover  may  be  sprayed  as  it  stands  and  then  cut ;  or 
perhaps  the  better  and  more  thorough  plan  would  be  to  cut  it  and  dip 
it  into  a  barrel  of  the  poisoned  solution.  The  Paris-green  for  this  pur- 
pose should  be  thoroughly  mixed  with  water  at  the  rate  of  about  one 
pound  to  the  barrel  (40  to  60  gallons)  of  water.  Arsenate  of  lead  may 
be  used  instead  of  Paris-green,  at  the  rate  of  five  or  six  pounds  to  the 
barrel.  Paris-green  and  wheat  bran  have  been  used  in  gardens,  at  the 
rate  of  about  one  ounce  of  the  poison  to  two  or  three  pounds  of  the  bran. 
A  mash  made  of  bran,  Paris-green  and  water,  and  sweetened  with  mo- 
lasses, has  also  been  used  by  gardeners. 

But  in  field  operations  with  com  grown  on  a  large  scale,  the  main 
practices  to  be  relied  upon  are : 

(1)  Avoidance  of  com  after  sod  or  weeds ; 

(2)  Fall  or  winter  plowing,  or  very  early  in  spring,  if  sod  lands  are 
to  be  put  in  com ; 

(3)  Moderately  late  planting. 

For  further  discussion  of  the  methods  mentioned,  see  Rotation  (p.  6), 
Fall  Plowing  (p.  7),  Time  of  Planting  (p.  7),  Planting  Increased 
Quantity  of  Seed  (p.  7),  Cultivation  (p.  8). 

THE  CORN  (AND  COTTON)  ROOT-LOUSE.     {Aphis  Madai-radicis,  Forbes.) 

Order  Hemiptera.    Family  Aphidid<B, 

(Also  called  "Blue-bug,"  "Blue-louse,"  "Blue  Root-louse.") 

Description, — A  small  greenish  or  bluish  plant-louse  attacking  the 
roots  of  young  corn,  causing  it  to  be  of  slow,  belated  growth  or  unhealthy 
color.  Their  presence  often  indicated  by  ants  entering  and  leaving  the 
ground  at  the  hill. 

Digitized  by  VjOOQIC 


20  The  Bulletin. 

Injury  in  North  Carolina, — In  this  State  this  Root-louse  has  not  of t«n 
been  reported  on  corn,  though  it  does  injury  to  this  crop.  It  is  much 
more  often  reported  as  a  pest  of  cotton,  and  the  writer  believes  that  the 
first  published  record  of  it  as  a  really  serious  cotton  pest  was  in  a  Bulle- 
tin of  this  Department.^  Injury  to  corn,  however,  has  been  reported 
several  times  in  recent  years,  from  the  counties  of  Bladen,  Caldwell,  For- 
syth, Gaston,  and  Union.  As  it  is  a  pest  of  cotton  chiefly  in  our  eastern 
counties,  has  been  reported  on  com  to  the  edge  of  the  mountains,  and  is 
known  as  a  com  pest  throughout  the  entire  State  of  Illinois,  we  must 
conclude  that  it  does  attack  corn  throughout  the  entire  length  and 
breadth  of  North  Carolina,  even  though  definite  complaints  of  it  on  this 
crop  have  been  few.  Like  the  other  underground  insects,  it  is  likely  to 
pass  unnoticed  except  in  the  most  aggravated  cases. 

Life-history, — Here  again  we  must  acknowledge  our  indebtedness  to 
the  work  of  Dr.  Forbes  in  Illinois.  Not  only  was  he  the  original  de- 
scriber  of  the  Com  Root-louse  as  a  species,  but  what  is  known  of  its  ex- 
act life-history  comes  largely  from  the  work  of  his  office.  Working 
in  a  great  State  the  chief  crop  of  which  is  com,  he  has  studied  care- 
fully the  insect  enemies  of  that  plant,  and  many  of  his  publications 
have  discussed  this  Com  Root-louse,  and  the  relation  which  the  attend- 
ant ant  bears  to  it. 

Dr.  Forbes  says  that  the  first  generation  of  Root-lice  in  the  spring 
are  all  wingless,  and  if  the  plants  on  which  they  feed  remain  thrifty, 
many  generations  in  succession  will  be  wingless;  but  that  if  the  plant 
becomes  overcrowded  by  them  and  seems  likely  to  die,  then  many  of 
the  oncoming  generations  have  wings  which  enable  them  to  migrate  in 
search  of  new  plants.  Such  stray  lice  are  found  by  the  ants  which 
attend  them,  and  are  quickly  placed  on  roots  of  plants  which  will  sup- 
port them — on  com  if  in  a  cornfield.  Here  they  multiply  until  the  ap- 
proach of  winter.  All  this  time,  from  the  opening  of  spring  through 
many  generations,  only  female  Root-lice  are  produced,  all  being  born 
alive  (no  eggs) ;  but  as  cold  weather  approaches  in  fall,  the  last  gen- 
eration contains  both  males  and  females;  these  mate,  and  the  fertilized 
females  lay  eggs  which  pass  the  winter  and  hatch  to  wingless  females  in 
the  spring.  In  Illinois  Dr.  Forbes  finds  an  average  of  about  sixteen  gen- 
erations per  year.2  The  louse  is  largely  dependent  upon  the  cornfield 
ant,  for  this  ant  stores  the  eggs  of  the  Root-louse  in  its  burrows  over 
winter,  and  when  they  hatch  in  spring  they  place  the  young  lice  on 
the  roots  of  plants  upon  which  they  can  feed.  The  lice  secrete  from 
their  bodies  a  sweetish  substance  known  as  "honey-dew,"  and  it  is  to 
obtain  this  that  the  ants  attend  the  lice.  The  ants  themselves  do  not 
hurt  the  corn  (or  cotton),  nor  do  they  give  birth  to  lice,  nor  do  they  de- 

iVoI.  2ft,  No.  fi.  Bui.  N.  C.  Deot.  Ajrr..  June,  1908,  "Insect  Enemies  of  Cotton,"  bv 
F.  Sherman,  p.  17. 

^Account  condensed  from  "The  Corn  Root-aphis  In  Illinois."  Circular  of  111.  Exp.  Sta., 
Jan.,  1913,  by  S.  A.  Forbes. 
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stroy  the  lice.    They  are  an  entirely  distinct  species  of  insect  and  attend 
the  lice  for  the  purpose  of  securing  the  honey-dew. 

Although  with  us  this  Boot-louse  is  recognized  as  a  pest  only  on  cot- 
ton and  com,  it  is  known  to  feed  on  the  roots  of  many  other  plants 
which  may  tide  it  over  in  places  or  in  seasons  when  corn  or  cotton  are 
not  within  its  reach. 

BEMEDIES. 

Throughout  our  cotton-growing  region  the  time-worn  two-year  rota- 
tion of  com  one  year,  cotton  the  next,  and  then  back  to  corn  again, 
acts  directly  in  favor  of  the  increase  of  this  louse,  for  it  feeds  upon  the 
roots  of  both  these  plants.  Hence  a  rotation  which  shall  at  least  every 
third  year  put  some  crop  on  the  land  other  than  cotton  or  corn  would 
surely  offer  a  hope  of  relief. 

Com  (or  cotton)  fields  which  have  been  infested  may  be  deeply 
winter-plowed  to  break  up  the  ants'  nests,  the  soil  being  deeply  culti- 
vated (or  disked)  before  being  planted  to  the  next  crop. 

It  stands  to  reason  that  thorough  preparation  of  the  land,  liberal 
fertilization,  and  frequent  cultivation  will  all  tend  either  to  discourage 
or  interfere  with  the  ants  or  the  lice,  and  will  encourage  the  crop  to 
healthy  growth  which  may  withstand  moderate  attacks. 

THE  CORN   BUD-WORM.     {Diahrotica  12-punctata,  Ollv.) 

Order  Coleoptera,    Family  Chryaomelidce. 

(Also  called  "Root- worm"  and  "Drill-worm.") 

Description. — A  slender  worm  or  grub,  half  an  inch  long,  yellowish 
white,  destroys  young  corn  by  eating  into  the  stalk  below  ground,  killing 
the  central  portion.  Worse  on  lowgrounds  in  cool  belated  seasons.  The 
adult  beetle  is  about  one-third  inch  long,  yellowish  green  with  twelve 
black  spots,  feeding  on  many  plants  and  often  destructive  on  squash  and 
related  crops. 

Injury  in  North  Carolina. — The  Com  Bud-worm  is  a  pest  of  long 
standing  in  this  State,  so  much  so  that  a  certain  amount  of  injury  by 
it  is  taken  largely  as  a  matter  of  course.  From  the  very  considerable 
number  of  letters  which  have  come  to  us  regarding  it,  we  quote  from 
several  to  show  the  nature  of  the  injury  as  the  farmer  sees  it: 

"Have  been  troubled  with  something  that  kills  my  corn  from  time  it  comes 
up  until  6  or  8  inches  high ;  looks  like  a  worm  had  cut  the  heart  of  the  corn 
under  the  ground  near  the  root ;  the  heart  dies  and  the  stalk  is  worthless." 

"Com  Bud- worms  are  the  worst  Insect  I  have  to  contend  with.  On  low 
bottom-lands  they  kill  about  one-half  of  It  In  cool  spells.  They  work  about 
an  Inch  from  the  grain  of  corn." 

"A  great  deal  of  my  corn  Is  killed  by  Bud-worms  when  about  a  hand  high," 
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In  June,  1907,  I  was  told  that  it  was  unusually  destructive  that  year 
in  Henderson  County,  and  that  it  is  regularly  worse  in  wet,  cool  seasons. 


Fig.  5. — The  Corn  Bud-worm,  showing  adult  beetle  (e),  larva  (5), 
pupa  (d)t  and  egg  (a),  all  enlarged;  natural  Bizes  Indicated  by 
lines,  etc.,  at  side.    Work  on  com  shown  natural  size  at  o. 
(Redrawn  from  Riley,  Div.  Ent,  U.  S.  Dept.  Agr.) 

Field  Notes  on  the  Adults. — Our  own  notes  throw  some  light  on  the 
habits  and  behavior  of  the  adult  beetles. 

Hibernation, — The  winter  is  passed  in  the  adult  stage,  presumably 
under  any  adequate  shelter.  In  December,  1906, 1  found  many  sluggish 
adults  inside  of  cracked  gourds  in  a  field  in  Brunswick  County,  and 
this  may  be  a  common  place  for  hibernation.  On  October  31,  1900,  at 
Ealeigh,  I  found  many  eating  into  and  inside  of  gourds  which  were 
green,  but  the  vines  of  which  were  dead.  But  I  believe  that  many  (per- 
haps most)  of  them  pass  the  winter  under  rubbish  or  trash. 

Emergence  in  Spring. — March  10,  1904,  I  found  adults  common  in 
blooming  strawberry  fields  in  Pender  County.  By  March  25,  same  year, 
had  noted  them  feeding  on  opening  leaf-buds  and  flowers  of  fruit  trees 
at  both  Southern  Pines  and  Raleigh.  In  1907  I  noticed  first  adults  in 
flight  at  Raleigh  on  March  22.  In  1908,  on  March  25,  adults  were 
plentiful  at  Raleigh  feeding  on  many  kinds  of  new  vegetation.  In 
1909,  April  16,  at  Louisburg,  Franklin  County,  I  found  them  abundant 
on  young  pear  foliage,  many  females  heavy  with  eggs ;  though  an  assist- 
ant noted  adults  mating  freely  as  late  as  May  17  in  1907,  at  Raleigh. 
In  1913  I  saw  the  first  active  adult  in  garden  at  Raleigh  on  March  29. 

Later  Habits  of  Adults. — In  October,  1900,  I  noted  that  adults  were 
common  on  goldenrod  and  aster.     On  May  17,  1907,  Mr.  R.  S.  Wog- 
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lum,  assistant^  noted  them  abundant  on  squash  at  Raleigh,  as  many  as 
25  on  one  leaf,  and  mating  was  common.  At  Andrews,  Cherokee 
County,  on  May  20,  1911,  I  found  adults  plentiful  on  cabbage  in  gar- 
den, and  indicated  their  presence  on  beans.  As  a  matter  of  fact,  the 
adults  feed  freely  on  leaves  and  flowers  of  many  plants,  and  are  not 
confined  to  any  particular  kinds. 

Liferhistory. — Prof.  F.  M.  Webster*  has  recently  published  an  account 
of  this  pest,  in  which  he  has  brought  together  the  observations  of  many 
workers,  and  concludes  that  ^'from  all  available  information  it  appears 
that  the  egg  period  varies  greatly  and  may  require  from  7  to  24  days, 
the  larval  (worm)  period  16  to  85  days,  and  that  of  the  pupa  (between 
the  worm  and  the  adult  beetle)  from  7  to  13  days." 

Dr.  Chittenden'  records  one  individual  adult  beetle  as  having  laid  209 
eggs,  though  this  is  probably  above  the  average,  and  he  concludes  that 
there  are  three  broods  at  Washington,  and  possibly  four  further  south. 

Briefly  stated,  the  general  life-history  of  the  insect  seems  to  be  about 
as  follows:  The  adults  pass  the  winter,  emerge  very  early  in  spring, 
feeding  on  flowers  and  foliage,  mate,  and  lay  eggs  at  the  base  of  com  or 
other  plants  in  which  the  worms  feed ;  the  worms  on  hatching  from  the 
eggs,  burrow  into  the  root  or  stalk  of  the  plant  attacked,  become  grown 
in  a  few  weeks,  leave  the  plant  and  change  to  the  pupa  state  in  the  earth 
close  by,  from  which  the  beetles  emerge  one  to  two  weeks  later.  Several 
broods  are  produced  in  the  course  of  the  season. 

Two  farmers  in  North  Carolina,  Dr.  Porter  of  Pender  County  and 
Mr.  James  Middleton  of  Wake,  placed  jars  over  infested  com  plants  and 
thus  bred  the  adult  beetles. 

BSMEDIES. 

The  time  of  planting  appears  to  be  the  greatest  factor  in  preventing 
Com  Bud-worm.  The  complaints  quoted  show  it  to  be  worse  early  in  the 
season,  or  in  cool  spells  of  early  spring;  hence  the  general  later  plant- 
ing of  com  would  suggest  itself. 

In  South  Carolina  Mr.  W.  A.  Thomas'  divides  his  State  into  three 
general  regions  corresponding  to  our  (1)  coastal  plain,  (2)  lower  pied- 
mont, and  (3)  upper  piedmont,  and  concludes  (in  South  Carolina,  be  it 
remembered)  that  in  the  first  or  eastern  of  these  divisions  com  planted 
after  May  5th  will  escape  the  worst  of  the  injury;  in  the  second  or 
middle  region,  after  May  12th,  while  in  the  west,  after  May  19th.  For 
our  own  State,  we  should  be  inclined  to  make  all  the  dates  from  one  to 
two  weeks  later  to  allow  for  difference  in  latitude  and  elevation. 

But  the  experience  and .  testimony  of  farmers  themselves  cannot  be 
wholly  disregarded,  at  least  not  unless  the  most  exact  and  definite  evi- 

^Bnl.  No.  6,  U.  8.  Dept  Agr.,  Sept.  27,  1913,  "Southern  Corn  Root-worm  or  Bud-worm." 
P.  M.  Webster. 

*Cir.  59,  Bur.  Bnt,  V.  8.  Dept.  Agr.,  "Com  Root-worma."  P.  H.  Chittenden,  Biarch, 
1905. 

•Bui.  161,  S,  C.  EJxp.  Sta./  "The  Bud-worm  of  Corn.'*    W.  A.  Thomas,  March,  1912. 
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dence  to  the  contrary  can  be  produced;  and  in  North  Carolina  many 
farmers  insist  that  they  can  escape  the  bulk  of  Bud-worm  injury  to  their 
corn  by  either  very  early,  or  late,  planting.^  An  intelligent  farmer 
in  Yadkin  County  at  the  Farmers'  Institute  in  August,  1908,  said  that 
with  him  corn  planted  in  either  April  or  June  was  not  much  hurt  by 
Bud-worms,  but  if  planted  in  May,  it  was  hurt.  His  testimony  is  typi- 
cal of  that  offered  by  many  others,  though  somewhat  more  explicit. 

If  one's  experience  shows  that  either  early  or  late  planting  will  escape 
bud-worm  injury,  then  we  would  incline  to  give  the  late  planting  the 
preference,  as  it  will  have  the  tendency  to  avoid  other  pests  (cut-worms, 
stalk-borers),  and  also  allows  opportunity  for  better  preliminary  prepa- 
ration of  the  ground. 

It  has  been  noted  that  Bud-worm  is  worse  on  lowlands,  hence  the  use 
of  other  lands  for  com  when  entirely  available  and  convenient,  will  help 
to  avoid  injury. 

As  with  many  other  corn  pests,  ample  cultivation  and  liberal  fertiliza- 
tion will  enable  the  corn  to  recover  from  slight  attacks.  Also  the 
planting  of  liberal  amount  of  seed  will  provide  enough  plants  for  a 
"stand,"  even  though  some  is  killed  by  Bud-worm. 

THE  CORN  BILL-BEETLE. 

Order  Coleoptera.    Family  CalandridcB, 
(Also  called  "Bill-bug,"  "Klew-bug,"  "Curlew-bug,"  etc.) 

Description, — A  grayish  to  blackish  hard-shell  beetle  about  ^4  inch 
long,  with  strong  down-curved  beak  or  snout ;  damages  corn  by  punctur- 
ing the  stalks  near  the  ground. 

This  is  one  of  the  worst  com  pests  in  the  eastern  part  of  the  State. 
Many  points  in  regard  to  its  life-history,  habits,  and  methods  of 
control  are  not  yet  entirely  clear ;  and  as  it  is  now  under  special  investi- 
gation by  Prof.  Z.  P.  Metcalf  of  our  Experiment  Station,  it  is  consid- 
ered best  to  omit  any  effort  at  detailed  discussion. 

THE  CORN-ROOT  WEB-WORM.     {Crambua  caliginocellus,  Clem.) 
Order  Lepidoptera.    Family  Pyralidce, 

Description, — Whitish  caterpillars  with  small  black  spots  on  body, 
attaining  length  of  %  to  %  inch ;  attacking  young  com  near  the  ground ; 
each  caterpillar  surrounding  itself  with  a  slight  web. 

Injury  in  North  Carolina, — Only  a  few  complaints  have  come  to  us 
regarding  this  insect,  and  we  shall  devote  but  little  space  to  it.  Yet  we 
feel  sure  that  in  the  total  it  must  do  considerable  injury,  for  the  adult 
moths  are  very  common  in  grassy  fields  at  Raleigh  in  summer  and  the 
insect  is  of  wide  distribution. 


'The  Idea  of  early  planting  to  escape  bud-worm  also  exists  In  Alabama.     Clr.  No.  8, 
Ala.  Exp.  Sta.,  March.  1911,  "Bud-worms  in  Corn,"  by  W.  F.  Turner,  p.  6. 
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Life-history  and  Habits. — The  adult  insect  is  a  delicate  little  moth  of 
silvery-gray  color,  which  frequents  grassy  fields,  where  the  eggs  are  laid 
in  summer  and  fall.  The  larvsB  normally  live  upon  grasses,  eating  into 
the  stems  or  bulbous  roots  at  the  surface  of  the  ground.  When  com 
is  planted  on  land  just  from  sod  the  larvsB  are  often  already  present  in 
great  numbers,  and  being  deprived  of  their  natural  food  of  grasses,  they 
attack  the  com,  eating  into  the  stalk  at  the  surface  of  the  ground,  each 
larva  being  somewhat  protected  by  a  loose  web  which  acts  as  a  barrier 
to  predaceous  enemies  and  parasites.  When  grown  the  larva  is  about 
three-quarters  of  an  inch  in  length,  yellowish-white,  pinkish,  reddish,  or 
even  of  a  reddish-brown  color,  being  quite  variable.  In  midsummer 
they  change  to  the  pupa  state  at  or  close  to  the  base  of  the  plant,  and 
emerge  as  moths  two  weeks  later.  Eggs  are  at  once  laid  in  grass  lands, 
where  the  partly  grown  larvie  pass  the  winter  and  are  ready  to  com- 
mence feeding  as  soon  as  spring  opens. 

BBMXDIES. 

By  avoiding  com  immediately  after  sod  much  of  the  injury  by  this 
insect  will  be  averted.  If  sod  land  is  to  be  planted  in  com,  fall  plowing 
will  kill  many  of  these  insects  by  exposure  or  starvation. 

THE  LARGER  CORN  STALK-BORER.     {Diatrcea  Baccharalis,  Fab.) 

Order  Lepidoptera.    Family  Pyralidw, 

(Sometimes  called  "Shatter- worm.") 

Description. — Whitish  caterpillars  with  brown  or  black  specks,  reach- 
ing length  of  about  1  inch,  injuring  com  by  boring  into  the  stalk 
and  (when  com  is  young)  into  the  terminal  growing  part,  causing  weak- 
ness and  distorted  growth,  rendering  the  plant  worthless  when  the  attack 
is  severe.  Injury  becomes  evident  in  June.  The  adult  moth  measures 
about  an  inch  from  tip  to  tip  of  wings,  is  yellowish-brown,  and  is  an 
active  flier. 

Injury  in  North  Carolina. — This  is  a  prevalent  pest  in  this  State  and 
at  times  very  destructive.  While  most  of  the  complaints  have  come 
from  the  southern  and  southeastern  counties,  we  believe  it  to  be  present 
throughout  the  State,  at  least  east  of  the  mountains.  We  have  reports 
of  it  from  the  following  widely  separated  counties,  as  well  as  many 
others :  Alamance,  Columbus,  Duplin,  Edgecombe,  Mecklenburg,  Ruth- 
erford, and  Warren.  It  is  considered  to  be  rather  a  southern  insect,  and 
is  a  standard  pest  of  sugar-cane  in  Louisiana. 

At  Red  Springs,  Bobeson  County,  in  1902,  the  writer  found  it  abun- 
dant and  destructive,  as  many  as  six  of  the  worms  being  taken  from  a 
single  stalk,  and  from  10  to  15  per  cent  of  the  stalks  were  ruined.  At 
Raleigh,  in  July,  1913, 1  found  much  injury  by  it  in  a  garden,  the  worms 
even  working  in  the  tops  which  were  bunched  for  tassel;  in  the  stalks 
3— May 
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Fig.  6. — Work  of  the  larger  Corn  Stalk-borer,   a,  ap- 
pearance of  young  stalk  badly  injured,   h,  stalk  cut 
open  near  root  to  show  burrow  and  pupa  inside. 
(After  Howard,  Dlv.  of  Bnt.,  U.  S.  Dept.  Agr.) 
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Fig.  7. — Showing  larva  of  larger  Corn  Stalk-borer,  a,  6  and  c 
showing  variations  in  the  markings,  etc.  Natural  length  in- 
dicated by  line  below  a.  d,  e,  j  and  g,  views  of  certain 
parts  of  body  of  larva. 

(After  Howard.  Dlv.  of  Ent..  U.  S.  Dept.  Agr.) 
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they  were  present  above  where  the  ear  would  be.  As  a  rule,  it  works  in 
the  lower  part  of  the  stalk  (especially  later  in  the  season)  and  often  close 
to  the  ground.  In  Mecklenburg  County  it  was  reported  as  having  de- 
stroyed a  very  serious  per  cent  of  the  stalks  in  1913. 

Life-history. — As  an  enemy  of  corn,  studies  of  this  pest  have  been 
published  by  both  Dr.  L.  O.  Howard^  and  George  C.  Ainslie^  of  Wash- 
ington, and  by  Prof.  E.  I.  Smith,^  formerly  of  the  N'orth  Carolina 
Station.  Two  distinct  broods  are  recognized.  The  winter  is  passed  in 
the  caterpillar  stage  below  the  ground  level  in  the  stalks  or  roots  of 
com,  perhaps  also  in  some  other  plants.  In  spring  the  caterpillars 
change  to  the  pupa  state,  from  which  the  adult  moths  emerge  after  about 
two  weeks.  These  moths  then  lay  eggs  on  the  young  com  and  these 
hatch  into  the  first  destructive  worms  of  the  season,  boring  into  the 
stalks  and  tops  of  the  growing  com,  their  injuries  becoming  noticeable 
from  June  10  to  20,  at  which  time  the  worms  are  growing  rapidly  and 


Fig.  8. — Pupa  and  adult  of  larger  Corn  Stalk- 
borer,  o,  adult  moth,  b,  showing  wings  of 
male  moth,  c,  pupa.  Natural  size  of  moth 
and  pupa  indicated  by  lines. 

(After  Howard,  Div.  of  Ent,  U.  S.  Dept.  Agr.) 

boring  actively  in  the  stalks.  In  Robeson  County  (1902)  we  found 
grown  worms  and  others  that  had  changed  to  pupsB  on  June  30th,  and 
from  these  we  reared  adult  moths  July  8th.  The  first  brood  of  moths, 
therefore,  appeared  that  year  to  emerge  first  half  of  July,  though  two 
years  later  we  received  larvsB  from  Mecklenburg  County  on  July  2d ;  so 
in  the  higher  and  cooler  sections  they  are  probably  always  somewhat 
later  in  reaching  maturity.  The  second  brood  of  worms  burrow  into  the 
stalks  chiefly  in  the  first  two  joints  above  ground,  and  often  so  weaken 
them  that  they  are  blown  to  the  ground.  The  worms  of  this  second  gen- 
eration become  grown  by  han-est,  burrow  down  the  center  of  the  stalks 

Tlr.  16,  second  series.  Dlv.  Ent.,  U.  S.  Dcpt.  A^r.,  "Larger  Coi-n  Stalk-borer."  L.  O. 
Howard,  Aug.,  1896. 

*Cir.  116,  second  series.  Bur.  Eot..  V.  S.  Dcpt.  Agr.,  "Larger  Corn  Stalk-borer."  George 
N.  Alnslie,  Feb.,  1910. 

'Bui.  107.  N.  C.  Exp.  Sta.,  "Insocts  of  Garden  Crops."     R.  I.  ^ftt&cj %^a,^l5^vPi^5. 
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to  the  root,  and  there  pass  the  winter  in  the  full-grown  condition,  chang- 
ing to  pupsB  in  the  spring,  from  which  the  moths  emerge  to  lay  eggs  for 
the  destructive  spring  brood  of  worms. 

It  must  be  remembered  that  no  exact  dates  can  be  set  for  the  times  at 
which  moths  will  emerge,  or  eggs  be  laid,  for  these  will  vary  with  the 
season  and  elevation.  Thus  at  Kaleigh,  in  1913,  we  found  larv» 
abundant  in  cornstalks  July  1st,  and  in  1905  we  found  pupse  July  16th 
in  stalks  from  Johnston  County,  though  in  1902  we  bred  adult  moths 
July  8th.  But  it  seems  fairly  well  established  that  normally  there  are 
two  full  broods  each  season.  It  is  quite  likely  that  some  of  the  worms  of 
the  second  brood  feed  on  other  plants  than  com — indeed,  in  addition 
to  com  and  cane,  Ainslie  says  that  it  has  been  reported  on  sorghum, 
Johnson  grass,  guinea-corn,  and  gama  grass. 

If  each  worm  simply  burrowed  once  into  the  stalks  and  remained 
inside,  the  case  might  not  be  so  serious;  but  they  have  the  destructive 
habit  of  leaving  and  reentering  the  stalk  again,  so  that  each  worm  may 
make  several  heles. 

BEMEDIES. 

Thorough  destruction  of  stalks  which  have  been  rendered  useless,  rem- 
nants, and  stubble,  would  seem  to  be  the  most  likely  method  of  con- 
trol. If  infested  stalks  be  cut  close  to  the  ground  while  borers  are 
still  in  them,  and  fed  green,  many  of  the  borers  will  inevitably  be  de- 
stroyed. If  the  stalks  are  left  standing  until  the  usual  time  of  harvest, 
and  are  then  cut  close  to  the  ground  and  shredded  or  made  into  ensilage, 
it  is  to  be  presumed  that  some  of  the  second  brood  will  be  destroyed. 
Those  left  in  the  stubble  can  then  be  reached  by  plowing  out  the  stubble, 
raking  together  and  burning.  Through  the  early  part  of  the  season  (up 
to  about  July  Ist)  stalks  which  have  already  been  rendered  worthless 
should  be  pulled  and  fed  green  as  fast  as  they  are  seen  to  destroy  the 
worms  in  them,  for  they  have  no  future  value  anyway.  Our  common 
custom  of  "pulling"  the  fodder  and  allowing  the  stalks  to  stand  is  favor- 
able to  this  insect.  But  if  the  fodder  is  to  be  "pulled,"  and  it  is  desired 
to  allow  the  stalks  to  rot  in  the  field,  then  if  they  be  plowed  under  as 
deeply  as  possible  the  adult  moths  would  have  difficulty  in  emerging. 

Next  to  the  destroying  of  the  Borers  themselves  in  the  stalks,  the  later 
average  planting  seems  to  offer  the  best  hope  of  escape.  The  data  al- 
ready given  indicate  that  com  planted  reasonably  late  will  largely  escape 
injury  by  the  first  brood,  though  it  will  be  exposed  to  the  second  brood. 
Dr.  Howard  presents  results  noted  in  1891  (in  Virginia?),  from  which 
the  following  is  given : 

Date  of  Planting.  Per  Cent  of  Damaged  Stalks, 

April  1  to  15 25 

April  15  to  28 20 

May  1  to  15 15 

May  15  to  31 12 

June  1  to  15 8,  or  less. 
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Mr.  Ainslie  also  recommends  rotation  as  one  of  the  best  preventive 
measures,  and  says :  ''Where  com  has  followed  itself  on  the  same  field 
for  two  or  more  years  there  has  been  a  much  greater  loss  than  where 
a  change  of  crop  is  practiced,  especially  where  stalks  and  stubble  remain 
undisturbed  through  winter."  But  he  also  says:  "By  far  the  most 
effective  plan  is  to  remove  the  stubble  from  the  field  with  a  rake  and 
bum  it." 

The  writer  believes  that  this  Stalk-borer  offers  a  good  chance  for  co- 
operative effort,  for  the  moths  are  active  fliers  and  can  readily  make 
their  way  from  one  field  to  another;  hence  it  would  seem  that  best  re- 
sults would  be  secured  by  all  the  farmers  in  a  locality  using  the  same 
methods  at  the  same  time. 

THE  CHINCH  BUG.     (BlUsua  leucopterus,  Say.) 
Order  Hemiptera.    Family  LygcHdcB, 

Description. — Small  bugs  about  one-fifth  inch  long,  blackish  with 
white  wings,  the  young  bugs  reddish.  Appear  at  times  in  great  numbers 
in  wheat,  oats,  com,  millet,  and  timothy.  There  are  both  long-winged 
and  short-winged  forms.  Most  destructive  in  our  piedmont  section  on 
"poor  land."    Primarily  a  dry-weather  pest. 

Injury  in  North  Carolina, — This  insect  is  very  irregular  in  its  ap- 
pearance as  a  pest.  It  is  present  every  year,  but  only  at  irregular  inter- 
vals does  it  become  excessively  abundant.  Any  pest  of  this  character  is 
sure  to  be  often  reported  when  it  does  appear  in  numbers,  especially  by 
those  of  the  younger  generation  of  farmers  who  have  not  become  in- 
different to  its  ravages.  Farmers  who  have  lived  long  in  the  region  of 
Chinch-bug  injury  well  know  of  their  destructiveness ;  others  may  take 
our  statement  for  it  that  when  conditions  favor  their  increase  they 
appear  by  millions,  sucking  the  sap  from  the  plants  until  they  dry  up  as 
if  from  drought  or  fire.  At  such  times  the  destruction  is  often  complete, 
every  stalk  being  sucked  to  death  (not  eaten)  by  the  insects.  From  our 
somewhat  voluminous  correspondence  we  quote  the  following  as  typical 
and  enlightening: 

'They  came  from  my  wheat-field  and  are  sucking  my  corn  to  death;  have 
covered  2  or  3  acres  in  ten  days."  (Later)  "They  are  not  doing  very  much 
whUe  the  heavy  rains  fall." 

"I  think  they  first  appeared  in  oats,  then  destroyed  sorghum-cane,  now  in 
the  com  and  are  destroying  it.  They  get  around  the  stalk  near  the  ground  and 
on  the  blades  and  suck  It  to  death ;  seem  to  move  in  a  solid  army.  Paris- 
green  will  not  kill  them." 

"After  harvest  the  bugs  came  from  the  adjoining  wheat-field,  marched  into 
my  com  and  sucked  it  until  it  died  or  was  so  dwarfed  (next  the  wheat)  that 
no  ears  could  form." 
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"Since  the  wheat  was  cut  they  have  gone  into  the  corn.  They  cover  the 
stalk  around  the  roots  and  in  a  few  days  the  stalks  will  die." 

"They  gather  at  the  root  of  the  corn  (or)  under  the  sheath  of  the  blade  and 
there  suck  until  they  ruin  the  whole  stalk." 

"They  sometimes  ruin  our  com  on  the  clay  land.  If  I  had  a  remedy  would 
prefer  to  plant  corn  on  the  clay  and  cotton  on  the  sandy  land." 

In  May,  1905,  a  correspondent  in  Eockingham  County  wrote  that 
he  had  suffered  destruction  to  timothy  by  Chinch  Bugs  for  four  years  in 
succession ;  but  we  are  forced  to  believe  that  this  was  a  very  unusual  ex- 
perience, at  least  for  this  State. 


Fio.  9. — Adult  Chinch  Bug,  show- 
ing dark  color  of  body  and 
white  wings.  Much  enlarged. 
Insect  in  reality  about  one- 
fifth  Inch  in  length.  This  is 
the  long-winged  form  of  the  in- 
sect. 

(After  Webster,  Div.  Ent,  U.  S. 
Dept.  Agr.) 


DISTRIBUTION,   HABITS,  LIFE-HISTOBY. 


Distribution, — The  Chinch  Bug  occurs  throughout  the  United  States 
east  of  New  Mexico,  Wyoming,  and  North  Dakota  (including  parts  of 
those  States) ;  also  in  southern  and  eastern  Canada,  eastern  Mexico,  in 
Central  America  and  Panama;  also  in  areas  in  California.  It  seem- 
ingly is  absent  in  southern  Florida,  and  occurs  sparingly  if  at  all  in  the 
higher  Alleghany  Mountains  (statement  made  from  Webster's  Map). 
The  area  in  which  it  is  to  be  regarded  as  a  pest  is  more  restricted,  em- 
bracing a  large  territory  in  what  we  term  the  "central  west"  (including 
Kansas,  Iowa,  Missouri,  Illinois,  etc.).  There  are  spots  of  severe  in- 
fection in  Maine,  New  York,  Tennessee,  and  Louisiana.    But  what  is  of 

^Among  the  writings  on  Chinch  Bug,  we  may  mention  Bui.  95,  111.  Exp.  Sta.,  by  S.  A, 
Forbes  ;  "The  1912  Chinch  Bug  Campaign  In  Illinois,"  by  S.  A.  Forbes ;  Bui.  69,  Bur. 
Ent..  U.  8.  Dopt.  Agp.,  bv  F.  M.  Webster;  Clr.  113.  Bur.  Ent.,  V.  S.  Dept.  Agr.,  by 
F.  M.  Webster;  Bui.  191,  Kan.  Exp.  Sta..  by  T.  J.  Ileadlee  and  J.  W.  McCulloch. 
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most  concern  to  North  Carolina  farmers  is  the  fact  that  a  belt  of  badly 
infested  territory  begins  in  central  Virginia,  extends  entirely  across  the 
piedmont  area  of  N'orth  Carolina,  and  terminates  in  SouUi  Carolina. 
(  Webster^s  Map). 

This  indication  by  Professor  Webster  is  in  accord  with  the  ravages 
reported  in  North  Carolina.  The  only  strictly  eastern  counties  from 
which  we  have  had  complaints  are  Pamlico  and  Gates ;  but  in  the  pied- 
mont section  complaints  have  been  numerous  from  Warren  to  Stokes 
counties  on  the  north,  southward  to  and  including  the  counties  of 
Wake,  Lee,  and  Anson  in  the  east,  and  Eowan,  Iredell,  and  Gaston  on 
the  west,  thus  including  the  greater  part  of  our  "piedmont''  area.  The 
writer  has,  however,  collected  specimens  of  the  bug  at  Beaufort  on  the 
coast;  but  it  has  not  been  reported  as  a  pest  there. 


Fig.  10. — Showing  various  stages  in  growth  of  Chinch 
Bug.  a  and  h,  eggs,  o,  e,  f  and  g,  stages  in  growth 
of  young  bugs,  d,  h  and  /,  legs,  i,  sucking  beak 
through  which  the  insect  sucks  sap  from  the  plant. 
All  enlarged,  natural  sizes  Indicated  by  lines,  etc., 
at  side  of  figures. 

(After  Riley,  Div.  Ent.,  U.  S.  Dept.  Agr.) 

Habits  and  Life-history, — Adult  bugs  pass  the  winter  in  grasses, 
under  rubbish,  etc.  At  Baleigh  we  have  found  them  in  winter  under 
boards  at  grassy  edges  of  fields.  When  spring  opens  these  bugs  take 
flight  early  and  seek  growing  grasses  or  small  grains  which  will  serve  as 
food.  In  1905  (while  inspecting  wheat-fields  for  Hessian  Fly  with  Pro- 
fessor Webster),  it  was  found  April  11  in  Guilford  County  at  base  of 
wheat  plants.  We  did  not  find  eggs  nor  observe  mating.  On  April  14 
(1905)  Professor  Webster  found  one  adult  in  wheat-field  in  Mecklen- 
burg County.  My  notes  of  that  trip  say :  "Farmers  say  they  appear 
worse  in  spots  near  stumps,  stones,  and  trash,  in  which,  no  doubt,  they 
hibernate.  Stones  and  trash  were  near  where  these  were  found."  The 
adults  which  emerge  in  spring  fly  freely  in  search  of  suitable  food. 

Once  settled  in  the  fields  of  small  grain  (or  grass),  they  finally  lay 
eggs,  and  the  young  bugs  which  hatch  feed  on  the  growing  plants.  The 
young  bug  bears  a  general  resemblance  to  the  adult,  though  it  is  red- 
dish and  wingless  (there  is  no  worm,  lar\'a,  or  caterpillar  stage  in  the 
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Chinch  Bug).  About  the  time  of  harvesting  wheat  and  oats  these  young 
bugs  mature,  and  they  then  spread  to  cornfields  for  new  food,  doing  so 
mostly  by  walking  or  crawling  instead  of  flying,  though  they  have  wings. 
Another  brood  of  young  then  develop  in  the  com,  and  these,  when 
winter  approaches,  seek  winter  quarters.  There  are,  so  far  as  positively 
known,  only  two  complete  and  distinct  broods,  the  first  maturing  in  the 
small  grain  and  the  second  in  the  com.  This  fact  of  two  distinct  broods 
and  the  habit  of  migrating  is  clearly  indicated  in  the  letters  of  com- 
plaint which  we  have  already  quoted.  But  it  is  worthy  of  special  em- 
phasis that  in  going  from  the  wheat  or  oats  to  the  com,  they  do  so 
chiefly  hy  crawling  (not  flying) ,  for  on  this  point  the  protection  of  the 
com  from  the  bugs  largely  depends. 

The  Chinch  Bug,  both  in  young  and  adult,  is  provided  with  a  beak  at- 
tached to  the  head,  which  is  thrust  into  the  plant  and  through  which  the 
juices  are  sucked.  Being  thus  a  sap  feeder,  it  cannot  be  poisoned  by 
Paris-green,  etc.,  which  must  remain  only  on  the  surface  of  the  plant. 
The  effect  of  their  attack  is  to  dry  out  and  wilt  down  the  plant. 

There  are  two  forms,  or  races,  of  the  Chinch  Bug :  one  having  wings 
nearly  as  long  as  the  body  when  adult,  the  other  having  decidedly 
shorter  wings  when  adult.  It  is  said  that  the  short-winged  form  is  more 
prone  to  attack  grasses;  while  it  is  the  long-winged  form  that  is  the 
chief  enemy  to  com.^  All  the  adult  bugs  in  our  collection  are  of  the 
long-winged  form. 

Dry  Weather  Favors  Chinch  Bugs, — Usually  Chinch  Bugs  are  more 
destructive  in  dry  weather,  and  in  wet  seasons  they  are  not  so  notice- 
able. This  is  apparently  because  of  certain  epidemics  of  disease  among 
them  which  are  more  virulent  during  wet  seasons.  It  is  well  for  farmers 
to  know  this,  as  it  is  often  convenient  to  be  able  to  forecast,  even  though 
imperfectly,  their  probable  appearance  in  any  locality  in  destructive 
numbers.     Heavy  showers  also  drown  many  of  them. 

Worse  on  Certain  Lands, — A  preference  for  clay  lands  rather  than 
sandy  is  indicated  in  the  complaints  already  quoted,  and  the  same  or 
similar  testimony  is  often  offered  to  the  writer  when  discussing  this  in- 
sect at  Farmers'  Institutes.  We  have  also  been  assured  at  Institutes 
(humorously  but  seriously)  that  there  is  no  better  preventive  for  them 
than  stable  manure,  as  they  are  sure  to  be  most  destructive  on  the  ^'thin, 
poor  spots  in  the  field,''  and  that  the  farmer  on  thin,  poor  land  suffers 
worse  from  them  than  the  one  on  rich,  strong  land.  In  any  event,  we 
can  all  agree  that  the  more  vigorous  and  healthy  the  com,  the  more  re- 
sistant it  will  be  to  slight  injuries,  whether  from  this  or  any  other  insect. 

Natural  Enemies. — On  account  of  a  very  disagreeable  odor  possessed 
by  these  insects,  one  would  not  expect  to  find  many  enemies  which 

^Cases  similar  to  this  are  known  in  other  insects.  Certain  grasshoppers  which  Inhabit 
densely  grassy  places  are  short-winged  and  cannot  fly,  while  closely  related  species  occur- 
ring in  the  open  have  longer  wings  aPd  can  fly. 


Digitized  by  VjOOQIC 


The  Bulletin.  33 

would  devour  them.  Although  a  large  number  of  birds  doubtless  eat 
them  to  a  greater  or  less  extent,  the  quail  or  common  "Bobwhite"  stands 
at  the  head  of  the  list,  and  the  blackbirds,  bobolinks  and  sparrows 
follow. 

But  by  far  the  most  prevalent  natural  enemies  of  the  Chinch  Bug  are 
certain  diseases,  particularly  those  of  a  fungous  nature,  which  not  in- 
frequently save  many  thousands  of  dollars  to  the  farmers  by  destroying 
the  bugs.  One  of  these  fungous  diseases,  known  as  the  Muscardine  fun- 
gus, has  been  considerably  experimented  with  in  Kansas  and  some 
other  states,  to  see  if  it  could  not  be  artificially  introduced  into  fields 
where  the  bugs  were  doing  injury;  but  it  is  so  slow  to  get  started,  and  so 
uncertain  in  its  results,  that  it  has  never  come  into  general  use. 

BEMEDIES. 

Out  of  all  the  mass  of  recommendations  for  the  control  of  chinch 
bugs,  three  methods  stand  out  as  available  and  useful  as  conditions  exist 
in  this  State:  (1)  Destruction  of  the  bugs  in  their  winter  quarters; 
(2)  preventing  them  from  spreading  from  wheat  or  oats  to  corn  by 
means  of  barriers  to  their  progress,  and  (3)  killing  them  (the  young 
ones,  at  least)  by  spraying  while  they  are  in  restricted  areas,  before  they 
have  spread  throughout  the  cornfield. 

Destruction  of  Bugs  in  Winter. — In  Kansas,  where  the  bugs  seem  to 
hibernate  largely  in  bunch-grass,  they  have  been  successfully  destroyed 
by  burning  over  closely  so  as  to  reach  those  that  are  close  down  between 
the  bases  of  the  stems.  In  North  Carolina  we  at  present  know  of  no 
one  place  in  which  the  bugs  especially  congregate  for  winter,  but  have 
found  them  under  rubbish  in  grassy  places  near  cornfields.  Hence  the 
cleaning  and  burning  over  of  such  waste  places,  fence-rows,  ditch-banks, 
etc.,  adjacent  to  cornfields  which  were  infested  in  summer  will  seem 
likely  to  destroy  many  of  the  over-wintering  bugs.  But  as  the  bugs  are 
not  usually  serious  with  us  two  years  in  succession,  farmers  may  neglect 
this  after-measure,  and  may  be  more  inclined  to  depend  on  the  next 
method  discussed,  namely : 

Preventing  the  Spread  into  Com,  iy  Barriers, — For  this  purpose,  a 
deep  furrow,  a  strip  of  plowed  and  finely  pulverized  soil,  a  narrow 
strip  of  tar  laid  in  a  furrow  or  even  simply  on  the  ground — these  all 
serve  to  check  the  insects  in  their  march  from  one  field  to  another.  If 
a  furrow  is  to  be  used  it  should  be  deep  and  so  run  that  the  earth 
shall  be  thrown  toward  where  the  bugs  are  already  congregated,  so 
that  they  will  have  to  climh  the  steep  side  of  the  furrow.  If  the  insects 
are  found  in  the  oat  stubble,  for  example,  one  or  two  such  furrows  should 
at  once  be  plowed  around  the  field  to  prevent  their  escape.  Two  furrows 
a  few  feet  apart  will  of  course  be  more  effective  than  one. 
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The  furrow  may  be  made  still  more  effective  by  digging  boles  with 
regular  post-hole  digger  every  15  to  20  feet  in  the  bottom  of  the  furrow. 
The  bugs  falling  in  the  furrow  will  run  along  trying  to  find  an  outlet, 
and  presently  falling  in  the  holes,  will  be  quite  unable  to  escape.^ 

Infested  stubble  can  be  burned  over,  if  thick  and  dry  enough,  or 
plowed  deeply  and  rolled  or  dragged  to  finely  pulverize  the  surface. 

If  a  strip  several  yards  wide  be  plowed  around  the  infested  oats  or 
wheat  and  this  be  finely  pulverized,  the  bugs  will  have  difficulty  in  cross- 
ing it  so  long  as  the  surface  remains  dry  and  dusty ;  rain  will  hinder  its 
usefulness. 

The  use  of  a  strip  or  line  of  tar  around  a  field  serves  the  same 
general  purpose.^  Two  such  strips  a  yard  or  two  apart  will  be  even  more 
effective.  The  earth  may  be  scraped  clean  along  the  line  where  the  tar 
is  to  be  placed,  so  that  sticks,  grass  or  weeds  shall  not  serve  as  bridges 
for  the  insects  to  cross. 

Where  a  part  of  the  cornfield  has  become  infested,  the  same  methods 
may  be  employed,  separating  the  infested  from  the  uninfested  parts  of 
the  field,  so  as  to  check  their  advance. 

Of  course,  the  best  protection  will  be  secured  by  the  employment  of 
several  of  these  methods  together. 

The  success  of  these  methods  is  based  upon  the  fact  that  the  adults 
which  mature  in  June  crawl  rather  than  fly,  even  though  they  do  have 
wings.  And  as  their  legs  are  short  and  their  bodies  comparatively  in- 
elastic, they  find  it  difficult  to  overcome  obstacles  such  as  have  been 
mentioned ;  furrows,  strips  of  tar,  or  finely  pulverized  soil  making  very 
effectual  barriers  to  their  progress.  Of  course,  a  sudden  dash  of  rain 
may  destroy  the  barriers,  which  must  be  replaced  at  once. 

Spraying. — ^We  are  not  advocating  the  spraying  of  whole  cornfields 
to  protect  them  from  Chinch  Bug.  This  spraying  method  is  available 
chiefly  while  the  bugs  are  only  in  restricted  areas  of  the  com. 

Kerosene  emulsion  has  been  recommended  for  this  purpose  by  Pro- 
fessor Webster  (1907),  to  be  prepared  as  follows:  Dissolve  Vo  lb.  of 
hard  soap  in  1  gal.  water,  bring  to  a  boil,  then  pour  in  2  gals,  kerosene 
and  churn  together  vigorously  until  it  becomes  cream-like.  To  each  gal- 
lon of  this  add  15  gallons  of  water,  mixing  thoroughly.  He  states  that 
it  is  best  to  spray  the  corn  with  this  before  8  a.  m.  or  after  5  p.  m.,  as 
it  will  then  be  less  likely  to  hurt  the  plants. 

But  in  the  writer's  personal  experience  with  plant-lice  he  finds  that 
ordinary  grades  of  laundry  soap  dissolved  in  warm  water  is  an  excellent 
substitute  for  the  more  complicated  (and  more  dangerous  to  plants)  oil 

^Headlee  and  McCoUoch,  in  Kansas,  found  a  blast-torch  preferable  for  destroying  the 
buffs  along  the  barrier. 

Un  Illinois,  Dr.  Forbes  had  excellent  results  from  "Road  Oil  No.  7/*  a  grade  costing 
about  $3.50  per  barrel  and  especially  prepared  for  Chinch  Bug  work.  (Standard  Oil  Re- 
finery, Whiting.  Ind. )     In  this  State  tar  would  perhaps  be  more  available. 
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emulsion.  And  Dr.  Forbes  in  his  Chinch  Bug  work  in  1912  found  that, 
^'Chinch  Bugs  were  killed  by  the  soap  solution  alone,  with  no  injury  to 
the  com,  if  cheap  rosin  soaps  were  used  at  the  rate  of  1  lb.  to  6  gals, 
water." 

In  this  State  such  brands  as  "Octagon,"  "New  Home,"  and  the  like  are 
everywhere  in  common  household  use,  and  we  have  controlled  many 
plant-lice  by  using  these  brands  dissolved  in  water  at  rate  of  1  lb.  to  4 
gals.  Hence  we  give  the  method  by  which  we  have  prepared  it,  believing 
(without  actual  test  against  this  particular  pest)  that  it  will  be  quite 
satisfactory  against  young  Chinch  Bugs: 

Cut  1  lb.  of  soap  into  thin  slices  in  2  gals,  water.  Bring  to  boil  to 
dissolve  the  soap ;  now  pour  in  2  gals,  water  (cold  preferably),  and  spray 
while  the  solution  is  still  warm. 

If  the  cheaper  grades  of  "rosin  soap"  are  on  hand,  they  may  be  used 
in  same  way,  or,  as  suggested  by  Dr.  Forbes,  even  at  the  weaker  strength 
of  1  lb.  to  6  gals.  In  spraying  for  Chinch  Bugs  use  liberally  enough  to 
thoroughly  drench  them. 

In  closing  this  discussion  of  the  remedial  measures  for  the  Chinch 
Bug,  it  is  of  interest  to  read  the  following  letter  from  one  who  used.the 
furrow  method.  This  letter  is  here  given  because  there  are  so  many 
who  believe  that  such  a  remedy  will  not  prove  satisfactory : 

•  •  •  Win  say  that  I  first  had  deep  furrows,  throwing  the  dirt  from  the 
com  and  then  bedded  back  to  the  com.  In  this  way  the  bugs  were  held  in 
check,  and  destroyed  only  ten  or  twelve  rows  that  they  first  appeared  in. 
Thanking  you  for  your  prompt  reply,  I  am, 

Very  truly,  W.  N.  Botd. 

Warrenton,  Warren  County,  N.  C,  October  19,  1904. 

ARMY  WORMS— TWO   KINDS. 
Order  Lepidoptera.    Family  Noctuidw, 

There  are  two  distinct,  though  closely  related,  species  of  com  insects 
which  when  abundant  are  commonly  called  "Army- worms."  The  adults 
of  both  are  moths  and  they  belong  to  the  same  family  (Noctuidce),  which 
family  also  contains  the  cut-worm  and  ear-worm  moths,  discussed  in 
this  Bulletin. 

As  the  life-histories  of  these  two  insects  differ,  we  discuss  each  sepa- 
rately. The  one  which  normally  is  destructive  earlier  in  the  season  is 
the  true  "Army-worm";  the  other  which  is  destructive  later  is  distin- 
guished by  the  name  of  the  "Fall  Army-worm." 

THE  ARMY-WORM.     (Heliophila  unipuncta,  Haw.) 

Description. — The  grown  caterpillars  are  about  l^/ii  inches  long,  of  a 
dark  gray  or  blackish  color  with  three  narrow  yellowish  stripes  above 
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and  a  darker  and  broader  one  on  each  side,  appearing  at  times  in  hordes 
of  countless  thousands,  devouring  vegetation  of  various  kinds,  but  espe- 
cially grains  and  grasses.  The  adult  moths  spread  about  1^/^  inches 
from  tip  to  tip  of  the  wings  and  are  brownish-yellow  in  color. 

Injury  in  North  Carolina. — Very  few  outbreaks  of  this 
insect  have  been  reported  to  us,  although  it  is  certainly 
present  in  at  least  limited  numbers  every  year.  Adult 
moths  are  often  found  at  Ealeigh  from  May  to  Novem- 
ber. We  have  one  adult  moth  captured  by  the  writer  at 
Hendersonville  in  June,  1907.  The  indications  are  that 
it  occurs  throughout  the  State,  but  that  its  area  of  de- 
structiveness  is  chiefly  in  the  western  half. 

In  1907,  three  complaints  of  damage  by  it  were  received 
from  the  mountains,  but  in  no  case  was  the  outbreak  re- 
ported as  widespread.    The  complaints  were  all  in  May. 

In  August,  1908,  while  the  writer  was  in  the  western 
part  of  the  State  on  Institute  work,  news  of  an  "Army- 
worm"  outbreak  came  from  Durham,  N.  C,  and  this  was 
looked  into  by  Assistant  Z.  P.  Metcalf,  some  of  whose 
observations  will  be  presented  later  in  this  account. 

Life-history,  Habits,  etc. — There  are  undoubtedly  sev- 
eral broods  of  this  insect  each  year,  for  at  Raleigh  the 
moths  have  been  collected  from  May  to  November  by  Mr. 


r 


PlO.  11. — Army- 
worm  ( larva ) 
on  head  of 
timothy.  Nat- 
ural size. 

(After  Com- 
stock,  D  1  V. 
B  n  t,  U.  S. 
Dept.  Agr.) 


Fio.  12. — Army-worm  moth,  pupa  and 

eggs  on  grass  stem.   Natural  slse. 

(After  Comstock,  Dlv.  Ent,  U.  S. 

Dept.  Agr.) 


C.  S.  Brimley.  Dr.  Forbes^  states  that  only  one  brood  is  apt  to  be  de- 
structive in  any  one  locality  in  any  one  year.  This  agrees  with  the 
reports  which  have  come  to  us ;  and  observations  in  1908  indicate  that 
there  is  a  good  reason.    It  is  believed  that  the  winter  is  spent  in  the 

»An  excellent  account  which  I  have  consulted  In  this  connection  Is  given  by  Dr.  S.  A. 
Forbes  In  Bui.  95.  III.  Exp.  Sta.  Some  of  the  statements  are  also  based  on  a  Bulletin  of 
the  N.  Y.  (Cornell)  Exp.  Sta..  by  M.  V.  Sllngerland. 
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adult  moth  state,  the  moths  laying  eggs  in  early  spring  in  grassy  places, 
each  female  moth  being  capable  of  laying  several  hundred  eggs.  The 
worms  which  hatch  from  these  feed  on  grasses,  and  when  the  supply  is 
exhausted  may  march  in  an  "army"  into  com  or  other  grain.  They  feed 
eagerly,  grow  rapidly,  and  finally  enter  the  earth  to  change  to  the  pupa 
stage,  from  which  adult  moths  emerge  in  two  weeks,  and  these,  after 
mating,  lay  eggs  for  another  brood. 

When  searching  for  new  food  they  often  move  in  a  solid  army  con- 
taining countless  thousands  of  individual  worms,  and  devour  all  suit- 
able food  as  they  go.  The  records  that  we  have  for  this  State  indicate 
that  they  have  destroyed  com,  grasses,  and  timothy;  but  wheat,  oats, 
millet,  etc.,  are  also  relished.  Their  preference  seems  to  be  for  the  grass- 
like plants;  but  in  absence  of  these,  they  may  be  induced  by  hunger  to 
take  others. 

Natural  Enemies. — ^Fortunately,  this  Army-worm  seems  especially 
susceptible  to  subjection  by  its  natural  enemies,  among  which  the  moat 
important  seems  to  be  a  parasitic  fly  (Winthemia  ^-piLstulata,  Fab.  Or- 
der Diptera).  This  fly  is  somewhat  larger  than  a  house-fly  and  more 
bristly.  It  lays  its  eggs  on  the  skin  of  the  Army-worm  and  the  fly- 
maggots  hatching  from  these  eggs  eat  into  the  body  of  the  worm,  usually 
causing  its  death  before  it  can  reach  the  adult  moth  stage  to  perpetuate 
another  brood. 

Mr.  Z.  F.  Metcalf,  at  that  time  assistant  in  this  office,  made  observa- 
tions on  the  activity  and  efficiency  of  these  parasites  during  the  Army- 
worm  outbreak  at  Durham  in  August,  1908.  Out  of  491  worms  which 
Mr.  Metcalf  brought  back  and  confined  in  cages,  442  were  infested  with 
eggs  of  this  parasite,  leaving  49  without  parasites, — ^yet  61  of  the  worms 
developed  to  the  pupa,  but  only  7  yielded  adult  moths.  In  a  few  cases 
he  found  that  where  only  a  single  egg  had  been  fastened  to  the  worm, 
that  it  was  able  to  complete  its  changes  and  emerge  as  an  adult  moth. 
But  the  fact  of  only  7  moths  developing  from  491  worms  indicates  that 
over  98  per  cent  of  the  worms  died  before  reaching  maturity,  while  from 
these  same  491  worms  he  reared  556  adults  of  the  fly-parasite.  His  data 
showed  that  while  many  of  the  parasites  also  died  before  they  matured, 
that  the  rate  of  mortality  with  the  Army- worm  was  over  98  per  cent, 
while  for  the  parasite  it  was  73  per  cent.  This  difference  would  un- 
doubtedly be  much  greater  could  the  rate  have  been  calculated  from  egg 
to  adult  in  both  cases;  but  this  was  impossible.  But  these  results  show 
that  the  tendency  would  be  for  the  flies  to  rapidly  overtake  the  worms 
in  number,  and  subdue  them;  and  this,  no  doubt,  in  large  measure  ex- 
plains why  the  Army-worm  is  not  more  often  destructive,  and  why  it  is 
that  usually  only  one  destructive  brood  shows  up  in  a  locality  in  any 
one  season. 


Digitized  by  VjOOQIC 


38  The  Bulletin. 

remedies. 

The  remedies  for  this  Army-worin  are  much  the  same  as  for  the  Fall 
Army-worm  next  discussed,  hence  will  be  considered  in  that  connection. 
(See  page  40.) 

THE  FALL  ARMY-WORM.     {Laphygma  frugiperda,  S.  &  A.) 

Description, — Grown  caterpillars  are  from  1  inch  to  1^/^  inches  long; 
along  each  side  a  black  stripe  and  in  middle  a  wider  yellow-gray  stripe 
which  includes  four  black  dots  on  each  body  segment.  Sometimes  occur- 
ring in  great  numbers  together,  in  late  sununer,  though  often  more  scat- 
tering; feed  on  great  variety  of  plants.  The  adult  moth  spreads  about 
1  inch  from  tip  to  tip,  front  wings  mottled  grayish-brown,  hind  wings 
pinkish  white,  almost  transparent. 

Injury  in  North  Carolina. — In  1899  (before  the  writer  was  Qngaged 
in  work  in  the  State)  this  species  was  destructive  in  the  southeastern 
part,  being  reported  to  the  TJ.  S.  Department  of  Agriculture  from  several 
localities. 

In  1902  (August  23)  it  was  reported  from  Duplin  County,  and  as  the 
letter  well  illustrates  the  work  of  the  species,  we  quote : 

'*Grab-grass  came  up  all  between  the  peas  and  the  outlook  for  a  flue  crop 
of  hay  was  very  good,  but  two  or  three  weeks  ago  a  small  striped  worm  ap- 
peared and  has  literally  stripped  the  grass,  leaving  stems  only;  are  beginning 
to  cut  the  peas;  they  are  here  by  millions." 

But  during  the  present  century,  at  least,  there  has  been  no  year  in 
which  the  area  and  severity  of  its  ravages  could  compare  with  that  of 
1912,  when  it  was  indeed  a  severe  scourge  in  many  localities  in  our 
State. 

Outbreak  of  1912. — The  first  positive  report  of  Fall  Army-worm  in 
1912  came  July  20,  from  Chadboum,  Columbus  County,  where  it  was 
reported  as  eating  young  corn.  The  last  complaint  was  October  26,  from 
Pilot  Mountain,  Surry  County,  where  it  was  attacking  rye.  The  com- 
plaints were,  however,  divided  approximately  into  three  series,  which 
we  believe  did  actually  indicate  three  successive  destructive  broods  of 
the  worms.  The  first  series  of  complaints  covered  the  period  from  July 
20  to  August  3.  The  second  series  began  August  17  and  ended  August 
26.  The  third  series  of  complaints  opened  September  25  and  closed 
October  26.  There  were  no  complaints  dated  between  August  3  and  17, 
nor  between  August  26  and  September  25.  The  last  series  contained 
only  three  complaints  (September  25,  27,  and  October  26),  of  which  the 
last  might  possibly  represent  a  fourth  destructive  generation  of  worms, 
though  probably  not. 

Many  of  the  complaints  indicated  no  particular  crop,  but  among  the 
crops  which  were  definitely  reported  as  suffering  were  com,  grass,  soy 
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beans,  peanuts,  peas,  alfalfa,  rye,  cane,  potatoes  (kind  not  specified), 
and  cotton.  But  the  cotton  farmer  who  reads  this  account  should  bear 
in  mind  that  this  Fall  Army-worm  is  not  the  same  as  the  cotton  cater- 
pillar which  stripped  cotton  throughout  the  Sate  in  1911. 


Fio.  13. — Fall  Army-worm,  a,  adult  moth  ;  6,  wing,  showing  vari- 
ation In  markings ;  c,  larva  or  "Fall  Army-worm" ;  d,  part  of 
body  of  worm,  from  side ;  e,  pupa. 

d  is  twice  natural  size ;  others  one-fourth  larger  than  natural  size. 
(After  Chittenden,  Bur.  Ent.,  U.  S.  Dept.  Agr.) 

While  the  injury  and  complaint  regarding  Fall  Army-worm  was  espe- 
cially severe  in  1^12,  it  is  interesting  to  know  that  the  insect  is  really 
common  with  us  every  year,  though  only  occasionally  do  the  caterpillars 
appear  in  such  destructive  hordes.  Thus,  in  1906  we  have  undoubted 
evidence  that  the  insect  was  abundant,  though  no  complaint  of  it  reached 
us.  In  that  year  Mr.  C.  S.  Brimley  of  Raleigh,  an  insect  collector,  was 
collecting  moths  by  attracting  them  to  trees  on  which  a  sugar  mixture 
had  been  smeared.  He  noted  that  the  adult  moths  of  this  Fall  Army- 
worm  were  very  abundant,  counting  "about  600  of  these  moths  on  five 
sugared  trees  on  August  23,  and  they  were  present  in  same  numbers  the 
next  two  nights.  The  same  five  trees  were  visited  by  about  300  moths 
on  the  night  of  October  3."  Mr.  Brimley  records  the  occurrence  of  the 
moths  at  Raleigh  from  late  July  to  early  November.^  These  observa- 
tions and  notes  were  made  and  published  by  Mr.  Brimley  over  three 
years  before  the  outbreak  of  1912.  I  present  this  data  here  as  proof  to 
our  farmers  that  the  severe  outbreak  of  1912  was  not  by  a  "new  insect," 
but  by  one  which  is  present  every  year,  and  similar  outbreaks  may  occur 
any  year  when  conditions  are  suited  to  the  insect.  Yet  the  moths  are 
free  fliers  and  may  wander  or  migrate  for  some  distance  before  laying 
eggs,  so  that  a  brood  of  worms  in  one  locality  may  yield  moths  which 
will  produce  another  brood  of  worms  in  some  other  locality.  Study  of 
the  distribution  of  complaints  received  in  1912,  in  connection  with  the 
dates,  might  indicate  this,  but  we  will  not  take  the  space. 


'Entomological  News,  Jan.,  1009,  p.  .35. 
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Life-history. — Briefly  put,  the  life-history  seems  to  be  about  as  fol- 
lows :  The  winter  is  believed  to  be  passed  mainly  in  the  pupa  stage  an 
inch  or  two  below  the  surface  of  the  ground.  Moths  emerging  from 
these  in  spring  or  early  summer  lay  eggs  from  which  a  brood  of  worms 
hatch.  These,  when  grown,  go  underground  and  change  to  pupsB,  from 
which  another  brood  of  moths  emerges  later.  How  many  distinct  broods 
may  thus  be  produced  we  do  not  know,  but  as  the  worms  feed  ravenously 
and  grow  rapidly,  there  are  certainly  several  broods,  the  later  broods 
(July  to  October — our  records)  being  more  likely  to  be  destructive. 

REMEDIES. 

The  outbreak  of  1912  extended  through  many  of  the  southern  states 
and  called  forth  a  special  appropriation  and  special  investigation  by  the 
U.  S.  Department  of  Agriculture.  In  August,  1912,  the  TT.  S.  Depart- 
ment issued  Circular  No.  40  (revised),  upon  which  this  account  of 
remedies  is  based. 

Poisoning  the  Worms. — In  making  applications  of  poison  to  kill  the 
worms,  it  must  be  remembered  that  the  vegetation  which  is  so  treated 
is  not  to  be  used  as  forage.  Hence  this  method  is  more  applicable  to 
waste  places,  or  in  the  edges  of  cornfields  rather  than  wholesale  over 
entire  forage  crops.  Paris-green  or  arsenate  of  lead  may  be  used,  either 
as  a  dust  application  or  in  water  as  a  spray.  As  Paris-green  is  better 
known  and  more  available,  we  discuss  it  first,  although  the  arsenate  is 
considered  to  be  really  more  effective. 

Paris-green,  Dry. — Mix  Paris-green  with  lime  or  flour  at  rate  of  1  lb. 
to  4  lbs.  of  lime  or  flour.  The  worms  eat  it  more  readily  if  mixed  with 
flour,  but  it  is  less  likely  to  hurt  leaves  if  mixed  with  lime.  Take  your 
choice.    Dust  the  plants  until  whitened. 

Paris-green,  Spray. — Mix  Paris-green  with  water  at  rate  of  10  ounces 
to  50  gallons,  adding  2  lbs.  of  freshly  slaked  lime.  Spray  liberally,  en- 
deavoring to  reach  all  the  leaves  or  blades  of  the  plants  treated. 

Arsenate  of  Lead,  Dry. — This  material  is  more  commonly  sold  in 
paste  form,  but  the  dry  powdered  form  can  be  ordered,  and  is  consid- 
ered better  than  Paris-green  because  it  can  be  dusted  on  pure  without 
injury  to  the  leaves.  It  will  be  cheaper  to  mix  it  with  equal  or  twice  its 
weight  of  flour. 

Arsenate  of  Lead,  Spray. — If  the  powdered  form  is  to  be  used  as  a 
spray,  mix  with  water  at  rate  of  2  lbs.  to  60  gals,  water.  If  the  paste 
form  is  to  be  used,  use  4  lbs.  to  60  gals,  water ;  spray  thoroughly. 

Poison  Bait. — This  method  gives  a  chance  to  poison  the  worms  with- 
out applying  it  to  plants  at  all,  so  the  plants  can  be  used  as  forage  after- 
wards. Mix  2  to  3  lbs.  of  either  Paris-green  or  (powdered)  arsenate  of 
lead  with  100  lbs.  wheat  bran.  Add  2  gals,  syrup,  and  water  enough  to 
moisten ;  mix  thoroughly,  and  distribute  on  ground  where  worms  are. 
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Barriers. — If  a  deep  furrow  be  plowed  ahead  of  the  moving  worms,  or 
around  fields  to  be  protected,  or  around  the  area  where  the  worms  are, 
so  as  to  confine  them,  they  find  it  somewhat  difficult  to  cross  the  ob- 
struction. In  all  cases  list  toward  the  worms,  so  they  will  have  to  climb 
the  steep  side  of  the  furrow.  If  it  is  desirable  or  seems  necessary  to 
destroy  them  as  they  gather  in  the  furrow,  a  log  may  be  dragged  along 
in  the  furrow  from  time  to  time,  or  they  may  be  killed  by  application 
of  kerosene  or  a  blast-torch,  or  occasional  post-holes  in  bottom  of  the 
furrow  will  concentrate  many  where  they  may  be  crushed. 

Cultivation. — ^As  the  worms  go  underground  only  an  inch  or  so  to 
change  to  the  pupa  stage,  many  of  them  may  be  killed  or  at  least  dis- 
turbed in  this  process  by  thorough  shallow  cultivation,  or  disking  the 
land  where  a  brood  of  worms  has  matured  and  just  disappeared.  This 
would  need  to  be  done  soon  after  the  worms  enter  the  earth,  for  in  the 
course  of  a  week  or  two  they  will  have  issued  as  moths,  and  then  the 
work  would  be  absolutely  useless. 

When  Army-worms  have  developed  in  large  number,  and  especially 
when  they  begin  to  move  from  one  field  to  another,  they  require  imme- 
diate and  thorough  action.  It  may  require  the  labor  of  every  available 
hand  for  a  day  or  two  to  keep  them  in  check ;  but  fortunately  the  dura- 
tion of  each  brood  is  short,  and  much  depends  upon  detecting  the  trouble 
early  before  the  worms  are  widespread,  and  taking  prompt  action  then. 
While  we  have  discussed  the  remedies  for  both  kinds  together,  it  is  to  be 
remembered  that  there  are  two  distinct  Army-worms  which  may  attack 
com,  the  "Army-worm''  being  more  in  the  western  part  of  the  State, 
more  confined  to  grasses  and  grains,  and  more  apt  to  remain  in  dense 
"armies."  The  Fall  Army-worm  is  more  prevalent  (according  to  pres- 
ent evidence)  in  the  eastern  and  southern  parts  of  the  State,  feeds  on  a 
greater  variety  of  crops,  and  is  more  inclined  to  scatter  instead  of  re- 
maining in  compact  swarms. 

THE  SUGARCANE  BEETLE.     (Ligyrus  rugiceps,  Lee.) 
Order  Coleoptera.    Family  ScaraJxBidce. 

Description. — A  pitch-black  beetle  about  one-half  inch  long,  of  some- 
what the  shape  of  our  green  "June  Bug'' ;  attacking  com  at  or  about  the 
surface  of  the  ground,  eating  into  the  stalks. 

Injury  in  North  Carolina. — ^Eecords  of  the  U.  S.  Department  of  Agri- 
culture  at  Washington  show  that  in  Jiine,  1885,  this  insect  was  reported 
from  Monroe,  Union  County,  with  the  statement  that  it  was  new  to  the 
farmers  there. 

On  May  30,  1904,  Dr.  E.  S.  Credle,  Pantego,  Beaufort  County,  made 
complaint  of  this  pest.    As  our  correspondence  at  that  time  covered  most 
of  what  is  (even  now)  known  of  the  insect  in  this  State,  it  is  given  in 
some  detail.    His  first  letter  was  as  follows : 
4— May 
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I  send  you  under  separate  cover  a  bottle  of  bugs  that  are  destroying  the 
com  crop  in  this  township.  Please  let  me  know  what  they  are  and  if  there 
is  any  remedy  for  them. 

REPLY. 

*  ♦  ♦  It  Is  the  Sugar-cane  Beetle,  which  is  regularly  destructive  in 
Louisiana,  but  of  which  I  have  never  had  any  complaint  during  the  four  years 
I  have  been  in  this  State.  As  its  name  indicates,  it  is  known  primarily  as 
a  pest  of  the  sugar-cane.  ♦  ♦  ♦  A  most  careful  search  of  the  literature 
fails  to  reveal  any  reference  to  remedies  which  have  been  found  effectual,  and 
I  guess  we  must  put  it  among  those  (pests)  against  which  we  have  little  or 
no  means  of  defense.  It  has  been  suggested  that  the  beetles  are  attracted  to 
lights,  and  I  would  suggest  that  you  hang  a  brightly  burning  lantern  in  your 
cornfield  suspended  over  a  pan  In  which  is  tar,  or  water  and  kerosene. 

*  *  *  Now  this  will  be  an  experiment  merely.  I  am  not  even  sure  that 
it  will  attract  a  single  one  of  the  insects,  but  I  think  that  the  test  will  be 
well  worth  making.  ♦  ♦  ♦  please  also  try  to  give  me  some  information 
on  the  following  points:  (1)  How  many  years  have  you  known  this  pest? 
(2)  How  long  has  it  been  with  you  this  season?  (3)  Where  and  how  does  it 
attack  the  plant  (living  specimens  with  plant  would  furnish  best  answer)? 
(4)  How  abundant  is  it  in  the  fields — ^how  many  at  each  hill  on  an  average? 

*  *  *  Any  observations  that  you  can  make,  or  specimens  that  you  can 
obtain,  bearing  on  the  life-history  or  habits  of  the  insect  will  be  of  interest 
and  value.     (June  4,  1004.) 

Dr.  Credle's  next  letter  was  dated  June  9,  1904,  and  was  as  follows : 

*  *  *  I  have  tried  the  lantern  and  water  and  kerosene,  also  the  tar,  but 
had  no  success;  did  not  get  a  dozen  bugs  in  three  nights.  These  bugs  first 
appeared  here  last  year  about  the  middle  of  May,  and  after  the  first  big  rain 
we  had  they  disappeared.  They  returned  this  season,  first  of  April,  and  are 
here  yet  and  very  numerous,  from  eight  to  ten  to  the  hill  of  com.  I  send  you, 
under  separate  cover,  bugs  with  a  sample  of  the  different  sizes  of  com  and 
cotton  that  they  are  at  work  on.  ♦  ♦  ♦  You  will  notice  they  do  their 
work  right  at  the  root,  and  they  can  kill  com  any  size.  The  outlook  is  that 
they  are  going  to  be  the  most  destructive  pest  that  we  have  ever  had.  Hope 
there  may  be  some  way  to  destroy  them. 

REPLY. 

*  *  *  I  would  like  to  make  a  few  other  suggestions  as  to  remedies,  and 
if  you  find  it  convenient  to  try  them  I  hope  you  will  report  results:  (1)  the 
sprinkling  of  a  little  wood-ashes  about  the  base  of  the  plants,  say  a  handful 
to  each  hill;  (2)  same,  using  air-slacked  lime;  (3)  pine  sawdust,  which 
should  be  fresh  enough  to  have  a  strong  tar  or  pitch  odor.  If  you  try  any  of 
these  methods  I  would  advise  that  you  use  them  only  on  a  small  scale,  as  it 
will  likely  prove  useless  in  any  case,  and  it  would  scarcely  be  advisable  for 
you  to  go  to  any  great  trouble  in  a  mere  experiment.     (June  11,  1904.) 

Dr.  Credle's  next  letter  is  dated  June  14, 1904,  and  from  it  the  follow- 
ing is  taken: 

*  ♦  •  I  am  still  of  the  impression  that  they  are  dry- weather  bugs.  The 
part  of  the  township  (where)  they  are  doing  the  worst  damage  there  has 
been  no  rain  since  March.    There  has  not  been  enough  rain  since  the  first 
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of  April  to  lay  the  dust,  but  I  have  noticed  for  the  last  few  days  they  (the 
bu^)  are  dying;  can  see  them  all  about  in  the  field  dead.  Will  try  the  reme- 
dies yon  suggest  and  report. 

On  June  6,  1905  (a  year  later),  Dr.  Cradle  wrote: 

♦  •  ♦  My  com  crop  last  year  was  so  completely  destroyed  by  the  beetles 
that  I  had  what  was  left  plowed  up  the  first  of  June  and  planted  over  on  the 
7th  and  8th.  This  last  crop  was  not  bothered  in  the  least  by  them,  and  I 
made  a  good  crop.  They  have  been  there  all  winter.  When  the  com  was 
being  housed  in  December  we  would  often  find  them  under  the  shuck,  eating 
the  com.  •  ♦  ♦  They  have  destroyed  com  for  me  this  season,  but  not 
so  bad  as  last.  The  only  places  they  bothered  this  year  to  any  amount  was 
where  I  raised  hay  last  year.  But  they  have  stopped  now,  and  I  don't  think 
they  will  bother  further  this  season.  Several  of  my  neighbors  have  had  to 
plow  up  and  plant  over  this  season,  that  were  bothered  very  little  last  year.  I 
did  not  use  any  of  the  remedies,  as  I  did  not  have  any  cause  to  do  so  in  the  last 
planting.  Did  not  make  any  observation  on  the  egg-laying  habits,  but  as  they 
seem  to  bother  more  where  that  old  dead  grass  was  plowed  in,  that  must 
have  been  the  place  where  they  laid  (very  likely!).  I  am  satisfied  that  they 
do  but  little  damage  after  June  1st. 

Dr.  Credle  also  stated  that  the  insects  seemed  very  fond  of  Irish  pota- 
toes, and  that  while  breaking  ground  they  often  found  them  eating  the 
volunteer  potatoes  in  the  spring. 

Mr.  J.  P.  Clark,  of  Pantego,  also  wrote  (June  2)  in  1905,  stating  that 
farmers  were  again  troubled  with  this  Cane-beetle ;  that  some  of  the  land 
had  to  be  plowed  and  replanted. 

This  time  we  were  able  to  make  some  observations  in  the  field.  Mr. 
0.  M.  Bentley  (at  that  time  assistant)  was  sent  to  Pantego  to  examine 
the  conditions.  His  observations  are  dated  June  14,  1906.  The  first 
field  examined  had  been  much  damaged  and  replanted,  the  corn  then 
being  nearly  6  feet  high ;  only  a  few  of  the  beetles  were  found,  and  in- 
jury was  not  much  in  evidence.  In  the  second  field  the  corn  had  been 
planted  for  the  third  time  of  the  season  and  was  smaller;  a  considerable 
number  of  the  beetles  were  found  eating  the  young  stalks.  The  third 
field  exandned  was  that  of  Dr.  Credle,  from  whom  we  have  already 
quoted.  A  number  of  beetles  were  found  (after  careful  search),  as 
many  as  five  on  one  stalk,  working  at,  or  just  beneath,  the  surface  of  the 
ground.  Observations  in  different  parts  of  the  field  showed  that  "notice- 
ably more  beetles  were  at  work  in  a  certain  portion  of  the  field  where 
'bull-grass'  had  been  plowed  in.  The  beetles  were  found  mating  in  sev- 
eral instances.'^  Specimens  sent  by  Dr.  Credle,  June  9,  1904,  were 
mating  in  box  when  received. 

Since  the  outbreak  of  1904  and  1905  in  Beaufort  County  we  have  had 
only  one  complaint,  this  coming  in  June,  1912,  from  Greenville,  Pitt 
County;  but  there  was  no  indication  that  the  damage  was  widespread 
or  long  continued. 


Digitized  by  VjOOQIC 


44  The  Bulletin. 

discussion  of  the  insect.^ 
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Fig.  14. — Sugar-cane  Beetles.   A  row  of  the  adult  ingects.  natural 
size.   See  also  figure  on  front  cover  of  this  Bulletin  (original). 

The  complete  Hfe-liistory  of  this  insect  does  not  appear  to  be  known, 
the  laying  of  the  eggs,  appearance  of  grown  larv8B,  and  methods  of  pupa- 
tion, all  being  unsettled  points.  Most  of  the  observations  that  have  been 
made  on  the  insect  have  been  made  in  Louisiana  and  Mississippi,  and 
here  the  habits  and  life-history  might  be  slightly  different.  If  the  larva 
lives  on  the  roots  of  the  sugar-cane  in  Louisiana,  it  may  live  on  roots  of 
grasses,  as  Dr.  Credle  intimates,  or  sorghum-cane,  some  species  of  wild 
reed  or  rush,  or  perhaps  on  com  itself,  in  this  State.  As  to  its  being 
primarily  a  dry-weather  insect,  as  intimated  by  Dr.  Credle,  the  natural 
habitat  of  the  insect  in  the  low  cane-lands  of  Louisiana  would  seem  to 
show  that  if  anything  it  should  prefer  a  damp  climate.  Obsen^ations 
made  in  Mississippi  seemed  to  show  it  to  be  worse  in  wet  lands,  and  this 
would  seem  to  be  a  natural  occurrence.  In  June,  1886,  Mr.  G.  W.  Smith- 
Vaniz,  of  Canton,  Miss.,  in  writing  to  the  U.  S.  Department  of  Agricul- 
ture at  Washington,  sent  eggs  found  in  soil  near  com  where  the  beetles 
were  at  work,  and  which  were  similar  to  eggs  dissected  from  the  bodies 
of  female  beetles.  Mr.  Smith- Vaniz  also  hatched  out  young  larvae ;  but 
there  the  observations  seem  to  cease. 

We  have  in  our  collection  one  specimen  of  the  adult  beetle  which  was 
taken  at  Gastonia,  Gaston  County,  on  May  30,  1902. 

As  to  the  possibilities  of  this  insect  becoming  a  regular  and 
serious  corn  pest  in  this  State,  it  seems  reasonable  to  infer  that  its  in- 
juries will  probably  be  confined  chiefly  to  the  eastern  part  of  the  State, 
in  what  is  commonly  known  as  the  coastal  region,  and  its  outbreaks, 
however  serious  at  times,  will  probably  be  of  irregular  and  infrequent 
occurrence.  How  long  it  has  already  been  in  the  State  no  one  can  tell 
with  certainty.  The  injury  to  cotton  and  potatoes,  as  reported  by  Dr. 
Credle,  is  probably  unusual  and  occurs  only  when  the  beetles  are  ex- 
ceedingly abundant. 

REMEDIES. 

Late  planting,  liberal  fertilization,  and  cultivation  are  the  only  palli- 
atives that  we  can  suggest  which  are  at  all  certain  to  yield  results.    It  is 

^An  article  on  this  insect  from  which  this  account  is  largely  drawn  (other  than  our 
own  notes  and  observationd^  was  published  by  Dr.  L.  O.  Howard,  U.  S.  Entomologist,  In 
Insect  Life,  Vol.  1,  pp.  11-13,  1889. 
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to  be  observed  that  corn  planted  June  7th  and  8th,  1904,  made  a  good 
crop  at  Pantego,  and  in  1906  the  insects  were  disappearing  as  early  as 
June  6th.  Dr.  Credle's  observation  of  their  being  worse  on  land  just 
from  grass  suggests  the  advisability  of  avoiding  such  lands  for  corn. 

Although  the  insects  seem  to  be  attracted  to  lights  at  times,  this  habit 
does  not  seem  to  tempt  them  to  leave  the  plants  when  feeding  and  can- 
not be  relied  upon  to  lure  them  to  their  destruction. 

See  Eotation  (p.  6),  Fertilisation  (p.  7),  Time  of  Planting  (p.  7), 
Cultivation  (p.  8). 

THE  CORN  EAR-WORM.     (Heliothis  armigera,  Hub.) 
Order  Lepidoptera.    Family  Noctuid<B. 

Description. — A  grayish,  greenish,  reddish  or  brownish  caterpillar 
(very  variable  in  color),  about  one  and  a  quarter  inches  long  when 
grown,  which  eats  into  the  ears  of  corn,  often  several  in  a  single  ear. 
The  adult  is  a  yellowish-brown  moth  with  wings  expanding  from  1  to 
1%  inches  from  tip  to  tip. 

Injury  in  North  Carolina, — Among  our  destructive  insects  we  think 
that  this  stands  near  the  head,  both  in  the  total  amount  of  damage  done 
and  the  difficulty  of  combating  it.  According  as  it  attacks  different 
parts  of  the  several  crops,  it  is  known  as  the  Cotton  Boll-worm,  the  To- 
bacco Bud-worm,  the  Tomato  Fruit-worm,  the  Com  "Shatter-worm" 
(when  in  the  top  of  corn)  and  the  Com  Ear-worm.  The  insect  also  air 
tacks  other  plants  to  more  or  less  extent;  has  been  reported  burrowing 
in  the  pods  of  cow-peas,  in  the  seed-pods  of  tobacco,  and  others  have 
recorded  it  as  occasionally  eating  into  orchard  fmits,  though  we  have 
not  noted  this.  Here  we  are  principally  concerned  with  its  injuries  to 
com,  and  in  this  connection  the  following  records  are  of  interest : 

In  the  latter  part  of  May  and  early  June,  1902,  complaints  were  re- 
ceived from  Mr.  A.  T.  McCallum  at  Red  Springs  and  Mr.  A.  J.  McKim- 
mon  of  Maxton,  both  in  Bobeson  County.  In  response  to  these  com- 
plaints the  writer  made  a  visit,  giving  special  attention  to  the  case  at 
Maxton,  which  was  especially  serious.  Mr.  McKimmon  had  about  thirty 
acres  planted  in  sweet  corn  for  shipment  to  northern  markets,  but 
scarcely  an  ear  could  be  found  which  was  not  infested  with  several  of 
these  larvBB.  As  many  as  eleven  were  found  in  a  single  ear.  The  crop 
was  fully  76  per  cent  (if  not  99  per  cent)  lost  from  the  ravages  of  this 
pest. 

Early  in  January,  1903,  Mr.  R.  W.  Livermore,  also  of  Red  Springs, 
wrote  asking  about  methods  of  combating  this  pest  which  had  done  him 
serious  injury  the  year  previous.  From  his  letters,  dated  January  6th 
and  8th : 

♦  ♦  ♦  The  worm  which  was  doing  the  damage  in  my  early  corn  last  year 
was  the  worm  which  bores  into  the  ear  when  the  corn  is  ripening.  I  am 
inclined  to  think  that  this  worm  shuts  out  the  early  sweet-corn  crop  for  this 
section  as  a  shipping  crop  to  be  depended  upon. 
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Fig.  15. — The  Corn  Ear-worm,  showing  the  destructive 

larva  at  work  in  ear  of  com, 

(After  Quaintance,  Bureau  Ent,  U.  S.  Dept  Agr.) 

Life-history  and  Habits,^ — The  winter  is  passed  in  the  pupa  stage, 
under  the  surface  of  the  ground.  The  adult  moths  come  out  in  spring 
or  early  summer  and,  being  very  active  fliers,  wander  whither  they 
will  in  search  of  nectar-bearing  flowers  or  suitable  plants  upon  which  to 
place  the  eggs.  When  corn  is  the  object  of  attack  the  eggs  are  laid 
on  the  silk,  though  the  early  brood  of  moths  often  deposit  them  in 
the  terminal  growing  part  of  the  plant,  in  which  case  the  caterpillars 
eat  the  leaves  and  tassel  and  are  called  "Shatter-worms."  The  great 
majority  of  the  eggs  are  laid  on  the  silk,  and  the  larvae  work  down  the 
silk,  or  bore  directly  through  the  husk  to  the  forming  ear,  where  they 
feed  on  the  kernels  and  soon  attain  full  growth,  when  they  burrow  out 

^This  portion  of  the  account  is  based  partially  on  Farmers'  Bui.  191,  U.  S.  Dept.  Agr., 
by  A.  L.  Quaintance. 
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Fio.  16. — The  Corn  Ear-worm,  showing  larva  at  work  on  blades  of  com. 
When  it  does  this  injury  it  is  sometimes  known  as  the  "Shatter- 
worm." 

(After  Qualntance,  Bureau  Ent.,  U.  S.  Dept.  Agr.) 
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through  the  husk  and  enter  the  ground  to  pupate.  There  are  a  number 
of  broods  during  the  summer^  the  last  brood  passing  the  winter  in  the 
pupa  state  and  emerging  as  adults  in  the  spring. 

Com  is  not  much  attacked  after  the  kernels  begin  to  harden,  the  in- 
sects then  turning  to  other  plants  such  as  tomatoes,  tobacco  and  cotton. 
There  are  several  broods  each  season,  probably  four  or  five  in  the 
greater  part  of  this  State. 

North  Carolina  Notes. — The  notes  here  given  throw  some  light  on  the 
time  of  emergence,  etc.,  of  the  insect  in  this  State: 

In  1900,  on  September  18th,  Mr.  D.  L.  WolflF,  E.  F.  D.  No.  1,  Pin- 
nacle, Surry  County,  sent  in  adult  moths  which  were  captured  when  on 
tobacco  flowers. 


FiQ.  17. — ^The  Com  Bar-worm,  showing 
adult  moth  in  natural  position  with 
wings  not  spread.  About  twice  nat- 
ural size. 

(After  Qualntance,  Bureau  Ent,  U.  S. 
Dept  Agr.) 

In  1902,  at  Raleigh,  adults  were  observed  for  the  first  time  in  the 
terminal  blades  of  com  on  May  15th.  On  the  18th  eggs  were  abundant 
on  new  silk  (it  was  early  corn)  and  thereafter  larvse  were  abundant  in 
the  ears. 

In  1904,  the  writer  found  his  first  adult  ear-worm  moth  for  the  season 
at  Raleigh,  on  June  16,  though  they  had  likely  been  out  some  time 
previous.  This  moth  was  in  the  funnel  formed  by  the  top  blades  of  the 
corn-plant  which  was  not  yet  in  tassel.  On  June  18  (same  year)  eggs 
were  abundant  on  silk  of  Adams'  early  com  in  garden,  but  no  worms 
had  yet  appeared. 

In  1906,  on  May  18th,  Mr.  S.  O.  Lazenby,  R.  F.  D.  No.  4,  Statesville, 
sent  in  a  specimen  of  the  adult  moth. 

These  notes  show  that  the  adults  are  abroad  early  in  the  spring  and 
also  late  in  the  summer,  into  the  fall.    The  finding  of  larvae  mature,  or 
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nearly  so,  at  Maxton  on  May  31st  (1902),  is  an  evidence  that  they  reach 
maturity  quickly.  There  must,  therefore,  be  quite  a  number  of  different 
broods. 

Professor  Quaintance  calls  attention  to  the  fact  that  when  the  worms 
are  abundant  in  com  they  may  devour  one  another,  thus  reducing  the 
number  which  actually  mature.  He  also  observes — and  the  same  fact 
is  evident  to  all  who  have  observed — that  the  damage  is  not  measured 
by  the  com  actually  eaten,  but  also  by  the  large  amount  which  rots  or 
molds  as  a  result  of  the  insect's  work.  The  holes  made  through  the 
husk  also  serve  as  entrance  places  for  weevils. 

BEMEDIES. 

When  this  insect  attacks  other  plants,  it  is  sometimes  recommended 
to  plant  an  occasional  row  of  corn  for  the  purpose  of  inducing  the 
insects  to  attack  the  com  so  the  other  crop  will  be  spared.  This  is  an 
evidence  that  it  prefers  com  to  other  food.  This  paves  the  way  for  a 
frank  statement  of  the  fact  that  no  wholly  satisfactory  remedy  for  the 
Ear-worm  in  com  is  known.  Such  methods  as  may  be  employed  with 
reasonable  hope  of  relief  are  mentioned  below. 

As  the  insect  passes  the  winter  in  the  pupa  state  in  the  earth,  fall  or 
winter  plowing  of  badly  infested  lands  will  kill  many  of  them.  Experi- 
ments in  Kansas^  ^'showed  that  plowing  infested  cornfields  5  or  6  inches 
deep  in  late  fall  and  early  winter  destroyed  practically  100  per  cent  of 
the  over-wintering  pupee.*'  But  in  North  Carolina  it  must  be  remem- 
bered that  the  insect  develops  in  many  other  crops  besides  com,  espe- 
cially cotton  and  tobacco ;  hence  fields  in  which  these  crops  stand  until 
freezing  weather  will  likely  be  infested  as  well  as  corn  lands.  Indeed, 
if  the  com  matures  early,  the  latest  broods  must  of  necessity  develop  on 
other  crops,  chiefly  cotton,  hence  the  plowing  of  cornfields  only  would 
reach  only  a  part  of  the  insects. 

In  gardens  and  small  patches  of  corn,  something  can  be  done  by 
pinching  the  tips  of  the  ears  by  hand,  or  even  cutting  off  the  ends  of  the 
ears  and  feeding  them  to  stock,  to  prevent  the  worms  going  down  the 
length  of  the  whole  ear.  If  the  pinching  method  be  used,  it  should  be 
done  several  times,  to  kill  as  many  as  possible,  for  some  of  the  young 
worms  will  likely  escape  each  time. 

If  the  com  matures  very  early,  it  will  not  be  exposed  to  the  later 
broods  of  worms,  for  the  moths  prefer  to  lay  eggs  on  fresh  silk  and  the 
worms  will  not  work  readily  in  hardened  kernels.  Thus  early  planting, 
and  the  use  of  early  maturing  varieties,  would  seem  to  be  against  the 
insect;  but  we  must  remember  that  early  planted  corn  is,  in  general, 
more  hurt  by  a  number  of  other  corn  pests,  and  we  do  not  believe,  as  yet, 
that  the  benefit  of  very  early  planting  against  this  insect  will  amend 

>Clr.  No.  7,  Kana.  Exp.  Sta.,  "Corn  Ear-worm,"  by  T.  J.  Headlee  (1910?). 
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for  its  other  disadvantages.  We  can  conceive  that  any  one  planting  in 
any  one  year  might  largely  escape  ear-worm  by  not  being  in  tender  silk 
when  the  adult  moths  were  out  in  numbers.  But  we  are  not  able  to 
forecast  the  broods  with  sufficient  exactness  (nor  can  we  know  the  rate 
with  which  the  com  will  grow)  to  make  any  positive  recommendations 
on  this  point. 
Let  us  hope  that  better  remedies  may  be  developed  in  the  future. 

WEEVILS  (Several  Species). 
Orders  Lepidoptera  and  Coleoptera. 

Description. — Small  or  medium-sized  insects  which  in  the  adult  or 
larval  state,  or  both,  injure  grain  by  eating  into  the  kernels  when  stored, 
or  by  eating  the  meal  or  other  products.  Sometimes  attack  com  in  the 
field  before  harvest.  Often  troublesome  in  mills,  bams,  stores,  pantries, 
etc.    The  adult  insects  are  moths  or  beetles. 

Injury  in  North  Carolina — There  are  from  eight  to  a  dozen  distinct 
kinds  of  "gr^in  weevils"  in  North  Carolina,  and  the  total  damage  by 
them  is  great.  Prof.  R.  I.  Smith  during  some  special  studies  of  our 
grain  weevils  recorded  at  least  nine  species  as  known  to  him.^  These 
were: 

(Lepidoptera)  (Moths)  :  Angoumois  Grain  Moth, 

Indian  Meal  Moth, 

Meal  Snout  Moth. 
{Coleoptera)  (Beetles)  :  Saw-toothed  Grain  Beetle, 

The  Cadelle, 

Yellow  Meal-worm, 

Dark  Meal-worm, 

Granary  Weevil, 

Rice  Weevil  ("Black  Weevil"). 

Undoubtedly  the  most  destructive  "weevil"  to  our  com  is  the  last  one 
in  the  above  list— the  "Rice  Weevil"  or  "Black  Weevil."  It  has  been 
sent  in  to  us  more  often  than  any  other  kind.  It  appears  to  be  the 
hardest  of  all  the  weevils  to  control.  It  also  often  infests  the  com  in 
the  field,  as  the  following  letter  from  the  southeastern  part  of  the  State, 
received  August,  1912,  shows: 

"A  year  ago  a  large  quantity  of  corn  here  was  destroyed  by  weevils  before 
taken  from  the  field.  This  year  a  great  deal  of  the  early  com  has  one  or  two 
dozen  weevils  on  each  ear,  and  as  the  corn  hardens  it  is  being  damaged.'* 

Many  other  letters  could  be  quoted  showing  this  same  general  condi- 
tion. 


>Bul.  203,  N.  C.  Exp.  Sta.,  ♦•Corn  Weevils  and  Other  Grain  loBects."     R.  I.   Smith. 
May,  1909. 
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Oeneral  Life-history  of  Chain  Weevils. — As  there  are  a  number  of  dis- 
tinct kinds  of  grain  weevils^  some  seeming  to  prefer  ground  grain  prod- 
ucts, the  life-histories  vary  in  details.  The  account  here  given  is  only 
meant  to  be  general,  giving  an  approximate  idea  of  the  whole  group. 


Fio.  18. — Grain  Weeyils  (beetles),  showing  two 
closely  related  species  at  a  and  d ;  a  larva  at 
h,  and  pupa  at  c.  Natural  size  indicated  by 
lines.  The  one  at  d  is  the  "Black  Weevil/* 
our  most  destructive  com  weevil. 

(After  Chittenden,  Dlv.  Ent.,  U.  S. 
Dept.  Agr.) 

The  adult  insects  are  moths  or  beetles,  mostly  small,  but  a  few  of 
medium  size.  These  lay  eggs  on  or  in  the  grain  or  husk  and  the  worms 
eat  into  the  kernels.  In  some  species  the  worm  reaches  full  growth  in 
the  same  kernel  in  which  it  first  hatches ;  in  others  the  same  worm  may 
live  in  several  diflferent  kernels.  When  grown,  the  worm  changes  to  a 
pupa  from  which  the  adult  moth  or  beetle  emerges  later.  In  the  case 
of  weevils  infesting  meal,  bran,  and  other  ground  materials,  the  worms 
burrow  around  in  the  material,  frequently  spinning  a  web  which  fastens 
little  masses  together.  Meal  and  other  products  thus  infested  are  apt 
to  become  moldy  and  unhealthy  as  food  for  both  man  and  beast.  Where 
the  whole  grain  is  infested,  the  vital  germ  is  often  eaten  out,  thus  spoil- 
ing the  grain  for  seeding  purposes. 

In  the  previous  Bulletin  of  this  Department  on  "Com  Insects"  the 
writer  stated  that  adult  weevils  had  been  found  "passing  the  winter  in 
the  remnants  of  fodder  where  this  had  been  pulled,"  but  he  has  not  now 
the  original  note  at  hand.  His  recollection  is  that  it  was  the  "Black 
Weevil,"  found  in  winter  in  the  husk  remaining  attached  to  the  stalk. 
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Prevention. — Thorough  cleaning  out  of  old  bins,  sweeping  out  stray 
shattered  grains,  chaflF,  litter,  etc.,  will  get  rid  of  many  of  the  Weevils 
that  are  breeding  in  the  bins  so  as  to  give  the 
new  crop  a  start  with  fewer  Weevils  to  contend 
with  in  the  b^inning  (save  those  in  the  corn 
when  brought  from  the  field). 

The  letter  already  quoted  showed  special 
damage  to  the  early  com.  Professor  Hinds  in 
Alabama  in  the  bulletin  already  referred  to, 
stated  that  up  to  midwinter  his  records  showed 
"about  fifty  times  as  many  Weevils  on  early 
com  as  on  late  com." 

It  is  commonly  believed  in  this  State  (and 
Professor  Hinds  mentions  the  same  for  Ala- 
bama) that  com  stored  in  the  husk  is  not  so 
liable  to  Weevil  attack.  Prof.  E.  I.  Smith,  in 
the  North  Carolina  Bulletin  already  referred 
to,  calls  attention  to  the  fact  that  tight-fitting 
husks  do  appear  to  protect  the  corn  to  some 
extent.  But  the  ear-worm  has  already  often 
eaten  holes  through  the  husks  so  that  Weevils 
gain  entrance,  and  once  the  Weevils  are  in,  the 
writer  maintains,  as  in  his  previous  Bulletin, 
that  the  husk  merely  hides  the  injury  and 
causes  the  farmer  to  think  that  there  is  less 
Weevil.  Professor  Hinds  says  that  the  value 
of  the  husk  as  a  protection  depends  on  the 
length  and  tightness  of  the  husk.  On  this 
point  of  storing  in  husk,  we  think  we  are  safe 
in  saying  that  it  is  not  to  be  relied  upon,  ex- 
cept for  those  ears  which  have  long  tight  husks. 
To  depend  on  preventing  Weevil  merely  by 
storing  the  whole  crop  in  husk  will  result  in 
many  disappointments,  for  many  of  the  ears 
will  have  torn  or  damaged  husks,  or  ears  pro- 
truding beyond  the  husk,  etc.,  which  will 
merely  invite  Weevil  to  enter. 

Farmers  in  this  State  have  also  told  us  that 
if  the  corn  be  slightly  dampened  when  stored 
(in  husks)  that  it  undergoes  slight  heating 
Fig.  19.— Ear  of  com  riddled  which  seems  to  protect  it  from  Weevil.  Use 
A  (Mwf  o^^ex^eMive^injury.*   of  salt,  ashes,  lime,  and  cedar  or  pine  twigs  for 
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nn  this  account  I  have  drawn  upon  Bui.  203.  N.  C.  Exp.  Bta.,  by  R.  I.  Smith,  already 
referred  to,  and  on  Bui.  176,  Ala.  Exp.  Sta.,  "Reducing  Insect  Injury  to  Stored  Com."  by 
W.  E.  Hinds,  Feb.,  1914. 
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putting  in  bin  with  the  corn  have  all  been  mentioned,  and  must  be 
classed  among  the  remedies  or  preventives  that  have  not  been  adequately 
proven.  In  his  former  Bulletin  the  writer  stated  that  ^'shelled  com  may 
be  placed  in  absolutely  tight  bins  and  top  of  each  bin  covered  with  a 
complete  layer  of  lime  or  ashes  to  depth  of  an  inch.  Of  course,  this  is 
only  practicable  for  those  bins  that  are  not  being  continually  disturbed." 
This  suggestion  is  not  based  on  actual  tests,  but  only  as  a  chance  to  keep 
the  Weevils  out,  and  would  be  in  no  sense  a  remedy  for  those  already  in 
the  com. 

Fumigation  Treatment. — But  for  the  Weevils  that  are  already  in  the 
com,  or  the  ones  that  may  gain  entrance  after  it  has  been  stored,  we 
know  of  no  treatment  other  than  fumigation  with  some  poisonous  gas 
that  can  be  relied  upon,  and  some  recent  testimony  shows  this  to  be 
less  certain  than  was  formerly  believed  1 

For  this  purpose  the  material  known  as  carbon  bisulphide  (or  car- 
bon disulphide)  has  long  been,  and  still  is,  the  standard  material.  It 
is  a  clear,  foul-smelling  liquid  which  evaporates  rapidly,  giving  off 
poisonous  fumes.  It  is  necessary  to  have  the  grain  in  some  tight  re- 
ceptacle, ahsolutely  tight  if  possible,  or  at  least  as  near  to  it  as  possible. 
For  small  quantities,  as  for  seed  grain,  etc.,  a  water-tight  barrel  or  cask 
can  be  used,  or  boxes  if  cracks  and  covers  be  sealed  by  pasting  paper 
closely  over  them.  The  tighter  the  better,  and  the  less  the  barrel,  box,  or 
bin  approaches  to  perfect  tightness  the  less  perfect  you  must  expect 
the  result  to  be,  and  the  greater  amount  of  the  material  you  must  use  in 
the  effort  to  make  amends  for  leaking  of  the  gas. 

A  brand  of  the  chemical  especially  made  for  insect  work  is  manu- 
factured by  E.  R.  Taylor,  Penn  Yan,  N.  Y.,  under  the  name  of  'Tuma 
Carbon  Disulphide,"  and  is  sold  in  lots  of  50  lbs.  or  more.  In  small 
quantities  the  chemical  can  be  had  from,  or  ordered  through,  many 
drug  stores,  at  retail  prices  of  about  30  cents  per  pound  (pint). 

The  amount  to  use  is  figured  on  the  air  space  in  the  barrel,  box, 
bin,  or  room  (not  merely  on  the  amount  of  grain).  Professor  Hinds 
in  Alabama  says  this  should  be  at  the  rate  of  5  to  8  lbs.  for  1,000  cubic 
feet  of  space  if  the  room  or  bin  is  quite  tight,  varying  up  to  as  high  as 
20  or  25  lbs.  per  1,000  cubic  feet  of  space  if  only  moderately  tight  as 
by  lathing  the  cracks,  and  says  that  for  use  in  barrels  ("for  peas") 
"about  one-half  teacupful  is  sufficient  if  the  top  bo  tightly  covered." 
The  *^lack  Weevil"  in  corn  may  require  more  than  this  amount,  per- 
haps three-fourths  of  cupful. 

Professor  Hinds  says :  "In  making  the  application,  level  the  surface 
and  prepare  small  holes  about  a  foot  deep,  about  3  to  4  ft.  apart. 
Divide  the  liquid  among  these  holes;  pour  direct  on  the  com  in  the 
boles  and  fill  the  holes  with  com."  If  the  room  is  large,  begin  on  the 
farther  end,  working  toward  the  door.  "Close  door  tightly  and  quickly 
paste  paper  over  the  cracks ;  leave  closed  for  at  least  24  hours ;  no  harm 
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if  left  indefinitely;  fumigation  is  more  effective  during  warm  weather; 
never  attempt  it  when  temperature  is  below  60  degrees.  A  second  treat- 
ment (stronger)  should  be  given  after  a  week  or  two  if  it  appears  that 
the  first  was  not  effective." 

Prof.  R.  I.  Smith,  after  working  in  North  Carolina,  became  con- 
vinced '^that  carbon  bisulphide,  at  any  reasonable  strength,  cannot  be 
successfully  used  in  ordinary  com  cribs,  grain  boxes,  or  storerooms. 
Small  quantities  can  be  fumigated  in  absolutely  tight  boxes  or  barrels  by 
using  about  one  ounce  to  three  bushels;  the  top  must  be  air-tight,  not 
simply  covered  with  blankets  or  canvas.  Fimiigation  should  continue 
for  about  24  hours."  He  found  that  some  stages  of  the  insects  would 
survive  treatment;  especially  eggs  and  pupae. 

Which  leads  the  present  writer  to  insist  that  one  may  expect  imperfect 
results,  but  still  this  fumigation  method  is  the  best  known  when  once 
the  com  is  infested.  Have  the  com  free  to  begin  with,  if  possible,  by 
cleaning  the  bins,  and  perhaps  even  throwing  out  ears  already  visibly 
infested;  have  the  bins  tight,  so  that  they  can  be  fumigated  if  necessary; 
use  enough  of  the  bisulphide  to  make  allowance  for  leakage  through  such 
cracks  as  there  may  be;  and  finally,  if  the  treatment  seems  not  to  have 
killed  all,  give  a  second  treatment  a  week  or  two  later  to  kill  larvsB  and 
adults  which  may  have  developed  from  eggs  or  pups  which  survived  the 
first  treatment. 

Caution. — Carbon  bisulphide  is  like  benzine  in  its  nature,  both  the 
liquid  and  its  fumes  being  very  inflammable,  and  no  light  or  fire  of  any 
description  can  be  brought  near  while  the  fumigation  is  going  on,  not 
even  a  lamp,  cigar,  or  pipe.  After  the  fumigation  is  over,  open  the  bin 
(box,  or  room)  and  air  out.  If  these  cautions  are  heeded  the  material 
is  safe  to  use. 

Heat — It  has  long  been  known  that  insects  are  killed  by  high  temper- 
atures, and  this  fact  has  been  made  use  of  recently  in  some  striking  tests 
by  Mr.  (jeorge  A.  Dean  of  the  Kansas  Experiment  Station  in  ridding 
flour-mills  of  insects  by  the  heat  method.*  In  summarizing  his  work,  he 
says: 

"A  temperature  of  from  118  to  125  degrees  is  sufficient  for  any  part 
of  the  mill.  This  temperature  should  be  held  several  hours  to  allow  the 
heat  to  penetrate  all  the  infested  parts  (of  the  mill)."  But  he  also  says : 
''I  would  not  recommend  heat  for  killing  insects  in  stored  seeds  and 
grain.  In  case  they  are  stored  in  small  quantities,  the  heat  method  would 
be  entirely  satisfactory;  but  if  in  large  quantities  it  would  require  too 
much  heat  to  penetrate  to  center  of  bins." 

LESSER  CORN  INSECTS. 

We  have  devoted  the  greater  part  of  this  Bulletin  to  those  insects 
which  are  regular  serious  pests  of  com  in  this  State.  It  now  remains  to 
make  brief  mention  of  a  few  which  are  of  minor  importance  or  which 

»Jour.  Ec,  Ent..  Vol.  6,  p.  40,  Feb.,  1913.  ^^  , 
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are  only  occasionally  destructive.    For  these  we  enter  into  no  lengthy 
discussions  either  of  injuries,  life-histories,  or  remedies. 

Seed-Gorn  Maggot  (Order  Diptera). — A  white  maggot  infesting  seeds 
of  com,  preventing  germination.  Once  reported  from  Forsyth  County 
as  damaging  com  which  had  been  planted,  and  presumably  the  same 
once  reported  from  Bowan  County  infesting  planted  seeds  of  melons. 
The  attack  is  made  after  the  seed  is  planted.  The  adult  insect  is  a  gray 
slender  fly,  smaller  than  house-fly.  Remedies  not  very  available,  and  in 
this  State  not  much  needed. 

Flea-beetle8  and  Leaf-beetle8  (Order  Coleoptera).—SeYeTsl  species  of 
these  are  known  to  attack  young  com,  eating  the  blades.  Several  com- 
plaints have  been  made  in  this  State,  but  injury  never  widespread  and 
usually  not  serious.  Adult  insects  (which  do  the  damage)  are  small, 
usually  shining  beetles,  often  jumping  or  dropping  quickly  when  dis- 
turbed. Bemedies  scarcely  necessary.  Dusting  with  ashes,  or  with 
Paris-green  in  ashes  or  lime  (1  ounce  to  1  lb.  ashes)  would  probably 
drive  many  away. 

Red  Spider  (not  a  true  insect). — This  small  creature  is  related  to  the 
spiders,  mites,  and  ticks.  Primarily  a  pest  on  cotton,  sometimes  on  com, 
peas,  etc.,  especially  in  long  hot  spells.    Bainy  weather  checks  them. 

Grasshoppers  (Order  Orthoptera). — We  have  many  native  kinds 
which  feed  on  com,  but  usually  not  destructive  and  the  injury  is  soon 
outgrown.  Some  appear  full-winged  in  spring,  others  are  in  young 
wingless  state  in  spring  and  develop  wings  in  summer  and  f alL  When 
serious  they  can  be  combated  by  use  of  poisonous  baits. 
Lady-beetles  (Order  Coleoptera), — One  of  our  most  common  Lady- 
^ — .  beetles  is  frequently  seen  on  com  where 

it  feeds  to  some  extent  on  the  pollen, 
blades,  and  the  soft  kernels.  This  is  the 
Thirteen-spotted  Lady-beetle  (Megilla 
maculata).     The  species  also  feeds  to 

„     ^^     ,  ^  ^     ,     ,  some  extent  on  other  insects,  and  its 

Fio.  20. — Ladj-beetle  {Megilla  macu-    ,  .         ^.i-  ..  -..t^ 

lata)  from  which  a  parasite  has  larva  IS  entirely  msectivorous  m  its  diet, 

emerged  and  spun  its   cocoon  be-    rj*  ixi*  i  j.         t:* 

neath  the  insect.  Slightly  enlarged,    lecamg   On   plant-llce,    SlUgS,   etc.      H  re- 

;b?Te"'iiS-i^u°«  SlhtoVciSS  q'le^tly  specimens  of  this  beetle  may  be 

Sy^^o^^o'J  biSesT/co'^  ^^""^  O'?  ^^"^^^  °^  °"^™  Standing  over  a 
(After  Riley,  Div.  Bnt.,  u.  s.  Small  silken  cocoon  of  yellowish  or 
Dept.  Agr.)  brownish  color. 

Such  a  cocoon  contains  a  parasite,  the  larva  of  which  has  issued  from 
the  beetle.  In  a  few  days  the  adult  parasite  emerges  from  the  cocoon 
as  a  small  winged  wasp-like  creature,  which  goes  oflF  to  seek  a  Lady-beetle 
victim.    The  beetle  invariably  dies  soon  after  the  parasite  emerges. 

Stinging  Caterpillars  (Order  Lepidoptera),— There  are  two  kinds  of 
caterpillars  frequently  found  on  com  which  if  brushed  against  carelessly 
may  produce  painful  stings.    One  of  these  is  known  as  the  Saddle-back 
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Caterpillar  (Sibenne  stimulea),  so  called  from  the  peculiar  saddle-like 
markings  in  the  middle  of  the  back.  This  caterpillar  when  grown 
is  about  an  inch  long.  There  are  two  projections  at  each  end  of 
the  body  which  are  directed  upward  and  outward,  and  these  projections 
as  well  as  other  parts  of  the  body  are  armed  with  sharp  brittle  spines 
which  readily  pierce  the  skin  and  break  off.  The  general  color  of  the 
larva  is  greenish,  with  a  reddish-brown  patch  resembling  the  saddle,  and 
a  similar  patch  at  each  end  of  the  body  from  which  the  projections  arise. 
The  caterpillar  when  grown  spins  a  cocoon  from  which  it  comes  out  as 
a  brownish  moth.  There  seems  to  be  but  one  annual  brood,  the  adult 
moths  issuing  in  spring  or  early  summer.  Ammonia,  bicarbonate  of 
soda,  or  even  strong  brine,  are  recommended  as  antidotes  for  the  sting. 

Our  other  species  of  stinging  caterpillar  is  the  larva  of  the  lo  Moth 
(Automeris  to).  This  is  a  rather  handsome  pea-green  caterpillar  attain- 
ing a  length  when  full  grown  of  two  inches,  with  a  purple  stripe  down 
each  side  of  the  body,  the  whole  body  armed  with  yellowish  spines  which 
are  borne  in  clusters  on  little  warts  or  tubercles.  When  grown  the  larva 
spins  a  brownish  silken  cocoon  within  which  it  transforms  to  a  handsome 
moth,  the  males  being  yellowish  and  expanding  two  inches  from  tip  to 
tip  of  the  wings,  and  the  females  yellowish-brown  and  expanding  as 
much  as  three  inches  in  large  specimens.  In  both  sexes  the  hind  wings 
are  marked  with  conspicuous  eye-spots. 

Other  Caterpillars  (Order  Lepidoptera). — Various  caterpillars  of 
many  kinds  may  be  found  on  the  com  plant,  all  transforming  to  moths 
of  some  kind.  Most  of  these,  however,  are  not  serious,  or,  if  so,  are  only 
destructive  in  sporadic  outbreaks. 

«     *     * 

In  concluding  this  Bulletin  it  is  but  fair  to  repeat  that  in  its  prepa- 
ration the  writings  of  others  have  been  freely  drawn  upon.  Without 
crediting  each  statement  made,  the  author  has  named  the  principal 
papers  in  footnotes.  Many  of  our  own  observations  are  also  included. 
It  would  take  years  and  years  of  concentrated  effort  for  any  one  person 
to  work  out  all  such  facts  as  have  been  here  recorded  on  the  insects  at- 
tacking this  one  crop — corn.  But  the  writer  is  persuaded  that  there  is 
a  proper  demand  for  bulletins  of  this  type,  each  discussing  all  the  more 
important  insect  pests  of  some  one  important  crop.  Such  a  bulletin  can- 
not always  be  made  up  entirely  of  facts  ascertained,  proven,  and  tested 
by  the  writer  in  person. 

The  writer  will  welcome  correspondence  with  corn-growers  who  make 
use  of  the  suggestions  contained  herein,  and  who  carefully  watch  the 
results.  He  also  desires  to  be  promptly  informed  in  case  of  any  serious 
outbreak  of  any  com  pest  not  mentioned  in  these  pages. 

Fbanklin  Sherman,  Jr., 
Entomologist,  Dept.  Agriculture,  Raleigh,  N.  C. 
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LETTER  OF  TRANSMITTAL 

Raleigh,  N.  C. 
Hon.  W.  a.  Graham,  Commission  of  Agricidture. 

Sib: — I  beg  to  submit  herewith  manuscript  on  Hog  Cholera  and  its 
prevention  by  the  use  of  anti-hog  cholera  serum.  I  recommend  that 
this  manuscript  be  published  as  the  July  Bulletin.  ' 

B.  B.  Flowb, 
State  Veterinarian. 
Approved  for  publication. 
W.  A.  Graham^ 

Commissioner  of  Agriculture. 
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HOG  CHOLERA 


BY  B.  B.  FLOWB,  STATE  VETERINARIAN. 


Hog  cholera  is  a  higly  contagious  and  infectious  disease  of  hogs.  It 
is  characterized  by  high  fever,  ranging  from  104  to  107  degrees  Fahren- 
heit, loss  of  appetite,  red  or  purple  spots  on  the  belly  between  the  fore- 
"  legs  and  on  the  ears,  and  a  muco-purulent  discharge  from  the  nose  and 
eyes.  This  discharge  often  pastes  the  eyelids  together,  and  causes  a 
snuffling  sound  in  breathing.  In  the  last  stage  of  the  disease,  and  just 
before  death,  the  animal  has  muscular  tremors  and  wobbling  gait. 

Period  of  Incubation. 

The  period  of  incubation  is  the  number  of  days  between  contracting 
the  germ  causing  hog  cholera,  and  the  manifestation  of  the  first  symp- 
toms or  evidence  of  sickness.  This  time  ranges  from  four  to  twenty-one 
days,  depending  on  the  susceptibility  of  the  individual  hog  and  the 
virulence  of  the  infection. 

An  acute  form  of  hog  cholera  indicates  a  virulent  form  of  infection, 
while  a  slow  or  chronic  form  of  hog  cholera  indicates  an  infection  weak 
in  virulency. 

Symptoms. 

A  post-mortem  and  anti-mortem  study  of  hog  cholera  will  show  a 
greater  variety  of  symptoms  than  any  other  disease  affecting  hogs. 
For  this  reason,  it  is  often  hard  for  the  farmer  who  has  not  had  special 
training  along  this  line  to  detect  the  first  sick  hog  in  his  herd,  and 
often  a  large  per  cent  of  his  hogs  are  sick  before  he  even  suspects  they 
are  sick.  Then  not  being  able  to  detect  the  nature  of  the  disease  he 
does  nothing  until  most  of  his  hogs  are  sick  and  the  first  ones  to  show 
any  sigius  of  being  sick  are  beginning  to  die,  when  it  is  too  late  to  do 
anything.  So  far,  we  know  nothing  that  will  cure  an  advanced  case  of 
hog  cholera.  Then,  again,  we  see  in  some  herds  one  or  two  hogs  that 
contract  a  mild  form  of  the  disease  and  are  off  feed  for  a  few  days,  but 
soon  recover.  From  these  animals  the  entire  herd  may  become  infected, 
and  this  before  cholera  is  even  suspected. 

In  the  chronic  form  we  are  more  apt  to  be  deceived,  and  this  is  es- 
pecially so  when  there  has  been  a  previous  outbreak  of  an  acute  form 
on  the  farm.  This  is  so  because  in  the  chronic  form  the  affected  hogs 
will  linger  along  for  weeks  and  sometimes  for  more  than  a  month  before 
they  finally  die,  or  recover,  as  the  case  may  be.  But  the  acute  form 
usually  wipes  the  entire  herd  out  within  a  short  time  after  it  first  gains 
entrance  in  the  herd. 

Among  the  first  symptoms  seen  in  hogs  affected  with  cholera  is  a  loss 
of  appetite,  a  tendency  to  hide  in  the  litter  or  some  secluded  place  and 
if  forced  to  get  up  they  show  a  stiffness  in  their  gait,  as  if  they  had 
tender  feet,  and  the  back  is  usually  more  or  less  arched.    At  first  there 
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is  a  tendency  towards  constipation  which  is  followed  in  a  few  days  by 
a  very  fetid  diarrhea.  In  light  skin  hogs,  and  at  times  in  dark  skin 
hogs,  a  red  or  purple  discoloration  of  the  skin  can  be  detected  along  the 
belly  between  the  fore  legs  and  at  the  base  of  the  ears.  This  symptom 
is  not  always  present  but  is  frequently  seen.  When  cholera  is  suspected, 
it  is  well  to  secure  a  clinical  thermometer  and  take  the  temperature  of 
a  number  of  those  hogs  that  are  eating  and  apparently  well. 

We  frequently  find  in  a  herd  where  there  has  been  one  or  more  sick 
hogs  for  several  days  a  number  of  the  hogs  apparently  well  showing  a 
temperature  as  high  as  104  to  107  degrees  Fahrenheit,  and  even  higher. 
Hogs  affected  with  cholera  will  often  carry  these  high  temperatures  from 
three  to  five  days  and  appear  to  be  entirely  healthy,  but  are  ready  to 
come  down  with  an  acute  form  of  cholera.  The  normal  temperature  of 
a  hog  is  from  101  to  102  degrees  Fahrenheit. 

Owing  to  the  high  temperature,  lack  of  appetite  and  general  depres- 
sion, vomiting,  thumps, .  quick  or  jerky  breathing  is  frequent.  The 
muco-purulent  secretion  from  the  eyes  often  becomes  so  heavy  that  the 
eyelids  are  adhered  together  causing  the  hog  to  become  blind. 

The  most  striking  difference  between  the  acute  and  chronic  form  of 
cholera  is  the  duration  of  the  disease.  In  the  chronic  form  the  tem- 
perature is  not  so  high.  The  hog  may  continue  to  eat  a  little  every 
day  but  becomes  unthrifty  and  emaciated  and  may  linger  along  in  this 
condition  for  three  or  four  weeks  before  dying.  The  acute  form  us- 
ually terminates  in  death  between  the  eighth  and  fourteenth  day. 

When  there  is  any  doubt  of  the  sick  hogs  being  affected  with  cholera, 
a  post-mortem  examination  should  be  made  on  one  of  the  sick  hogs  in 
order  to  make  an  accurate  diagnosis. 

PosT-MoBTEM  Appearances. 

Skin. — A  close  examination  of  the  skin  will  show  red  or  purple  spots 
along  the  belly,  between  the  fore  and  hind  legs  and  at  the  base  of  the 
ears;  this  is  especially  so  in  light  skin  hogs.  In  chronic  cases  the  skin 
may  become  dry  and  hard  and  slough  out  in  places.  The  ears  and  tail 
may  also  slough  off. 

Stomach. — The  mucous  meriibrane  or  inner  lining  of  the  stomach  may 
be  very  much  inflamed  and  red,  frequently  showing  evidence  of  ulcers. 

Lymphatic  Olands. — Enlarged,  congested,  showing  hemorrhagic  spots 
when  cut  open.  Of  these  glands  receiving  special  attention  in  hog 
cholera  are  the  mesenteric  glands,  or  those  along  the  intestines;  lumbar 
and  retroperitoneal  are  those  lying  near  the  back  wall  of  the  abdominal 
cavity;  the  lymphatic  glands  found  near  the  angle  of  the  jaw;  the  medi- 
astinal and  bronchial  glands  in  the  region  of  the  heart  and  lungs,  and 
the  inguinal  glands  found  beneath  the  skin  high  upon  the  inside  of  the 
thigh. 

Intestines. — The  inner  lining,  or  the  mucous  membrane  of  the  intes- 
tines, especially  near  the  ilco-cecal  valve,  the  place  where  the  small  in- 
testine opens  into  the  large  intestine,  may  be  congested  and  covered 
with  small  red  spots.  At  this  point  in  the  intestine  it  is  not  uncommon 
to  see  ulcers  varying  in  size  and  shape.  One  of  the  most  constant  is  the 
somewhat  circular  button-shaped  ulcer  standing  out  from  the  surround- 
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ing  mucous  membrane,  with  a  greenish-yellow  center.  The  outer  sur- 
face of  the  large  and  small  intestines  may  be  literally  covered  with 
bloody  spots.  Small  greenish-yellow  ulcers  may  be  seen  on  the  outer 
surface  of  both  small  and  large  intestines. 

Spleen. — Almost  without  exception,  the  spleen  or  **milt"  is  enlarged, 
dark  and  soft  and  covered  with  small  red  spots  and  easily  ruptured. 

Kidneys. — When  the  capsule,  or  covering  of  the  kidney  is  removed, 
dark  red  spots  are  seen.  Frequently  these  hemorrhagic  spots  are  so 
numerous  that  it  reminds  one  of  the  speckling  of  a  turkey's  egg.  Con- 
gestion and  hemorrhagic  spots  are  also  detected  wheii  the  kidney  is 
cut  open. 


FioUBS  2. — Ulcers   (large  intestioe),  chronic  form. 


FiOUBi  8. — "Button  ulcers"   (large  intestine),  chronic  form. 

Bladder. — The  inner  lining  of  the  bladder  may  be  found  congested 
with  numerous  hemorrhagic  spots  on  the  surface. 

Heart. — Numerous  petechiee  and  hemmorrhagic  spots  may  be  found  on 
the  heart. 

Lungs. — In  well  defined  cases  of  cholera  small  red  or  hemorrhagic 
spots  may  be  found  on  the  lungs.  Again  large,  dark,  consolidated  spots 
are  found,  due  to  congestion  and  collapse  of  the  lung  tissue.  In  the 
chronic  form  pus  may  be  found  in  the  lungs.  Sometimes  the  lungs  are 
adherred  to  the  chest  walls  and  diaphragm. 

Symptoms  Usually  Found  in  Well  Defined  Cases  of  Hog  Cholera. 

Anti^Mortem. — Lack  of  appetite,  unthrifty,  high  temperature,  emacia- 
tion, arched  back,  wobbling  gait,  red  or  purple  skin  along  the  belly  be- 
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FiouBB  4. — Kidnev,  showing  typical  lesions  of  hog  cholera  (hemorrhagie  spoil). 
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tween  front  and  hind  legs  and  base  of  ears,  and  constipation  followed 
by  diarrhea. 

Post'Mortem, — Hemmorrhagits  spots  on  kidney,  lung,  intestinal  lesions 
aud  congestion  of  lymphatic  glands.  Congested  spleen  studded  with 
petechise  spots. 

Infected  Premises. 

The  length  of  time  before  it  is  safe  to  put  non-immune  hogs  on  in- 
fected premises  will  depend  largely  upon  the  character  of  the  grounds 
infected.  If  the  grounds  are  well  drained  and  are  not  covered  with  too 
much  litter,  so  that  the  rays  of  the  sun  will  reach  all  parts  of  the  ground, 
it  would  probably  be  safe  to  add  susceptible  hogs  to  the  premises  in 
three  months.  But,  if  the  grounds  are  not  well  drained  and  have  low,  wet 
or  marshy  places,  it  would  not  be  safe  to  add  susceptible  hogs  to  the 
grounds  under  twelve  months,  or  even  longer.  When  conditions  will 
permit  every  effort  possible  should  be  made  to  thoroughly  disinfect  the 
infected  premises  before  hogs  that  are  susceptible  to  cholera  are  added 
to  the  premises. 

Sanitation. 

Under  the  ordinary  farm  conditions,  it  is  practically  impossible  to 
disinfect  thorough  enough  to  kill  out  all  of  the  hog  cholera  infection,  but 
where  possible  all  litter  should  be  raked  up  and  burned.  This  can  be 
ione  in  small  lots  and  should  be  followed  with  a  spray  of  a  five  per  cent 
solution  of  carbolic  acid,  lysol,  creolin  or  any  other  reliable  disinfectant, 
and  a  liberal  application  of  lime.  The  pens  and  houses  can  be  disin- 
fected in  a  like  maimer;  if  they  are  inexpensive  ones  it  would  be  better 
W)  tear  them  down  and  bum  them.  All  mud  holes  and  cesspools  should 
be  drained  and  filled  up. 

If  these  measures  are  followed  one  would  most  likely  be  safe  in  add- 
ing susceptible  hogs  to  the  premises.  If  the  hog  lots  or  pastures  can  be 
ased  for  any  other  purpose  and  new  quarters  can  be  found  for  the  hogs, 
ii  would  be  much  safer. 

Susceptible  hogs  should  be  treated  with  anti-hog  cholera  serum  if  they 
are  to  be  placed  on  the  infected  grounds  under  twelve  months.  Since  it 
is  practically  impossible  to  thoroughly  disinfect  a  large  premise,  the 
hogs  should  be  immuned  to  cholera  before  they  are  allowed  access  to  the 
infected  grounds,  but  bear  in  mind  it  is  always  well  to  use  disinfectants 
liberally  around  hog  houses. 

When  cholera  has  broken  out  in  a  herd  of  hogs  in  a  field,  this  field 
should  be  covered  with  a  heavy  application  of  lime,  and  a  crop  grown  on 
it  for  one  year  before  it  is  used  again,  unless  the  hogs  are  "immune." 

Some  of  the  Ways  by  Which  Hoo  Choleka  is  Spread. 

It  is  well  to  bear  in  mind  that  every  case  of  hog  cholera  comes  from 
a  previous  case  of  cholera.  It  is  impossible  to  produce  a  case  of  cholera 
without  having  the  germs  that  cause  hog  cholera.  No  matter  how 
filthy  the  lots  or  pens  in  which  the  hogs  are  kept,  they  cannot  have 
cholera  unless  the  germs  from  a  previous  case  of  cholera  are  introduced. 
The  disease  cannot  arise  spontaneously.  All  secretions  and  excretions 
are  laden  with  the  infection  and  if  allowed  to  enter  into  a  susceptible 
hog's  system  will  produce  cholera. 
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Since  hog  cholera  must  come  from  some  previous  case  of  cholera,  it 
behooves  us  to  see  that  the  carcasses  of  all  hogs  dying  from  cholera  are 
properly  disposed  of.  The  infected  lots  and  pens  should  be  held  under 
strict  quarantine.  All  cholera  carcasses  should  be  burned  or  buried 
deep  and  covered  with  lime.  Cholera  may  be  carried  from  an  infected 
premise  by  dogs,  -its,  rabbits,  crows,  pigeons,  buzzards  or  any  other 
animal  that  movr  s  from  one  place  to  another. 

The  Tubkey  Buzzard. 

The  turkey  buzzard  is  one  of  the  three  worst  agents  by  which  hog 
cholera  is  disseminated  in  this  State.  The  other  two  are  free  range, 
and  running  streams  and  overflows.  Whenever  the  carcass  of  an  animal 
•s  left  on  top  of  the  ground,  no  matter  what  was  the  cause  of  death,  the 
buzzards  are  certain  to  be  attracted  to  the  carcass.  If  the  carcass  is 
one  of  a  cholera  hog  they  feed  upon  it  and  fly  away  to  some  other  farm, 
at  times  many  miles  away  and  they  are  certain  to  carry  the  hog  cholera 
germs  with  them.  If  these  germs  are  deposited  in  reach  of  other  hogs 
they  are  certain  to  cause  an  outbreak  of  cholera.  The  importance  of 
burying  all  carcasses,  especially  all  cholera  carcasses  and  carcasses  of 
other  infectious  diseases,  cannot  be  emphasized  too  much. 

There  is  a  general  impression  among  all  farmers  that  the  buzzards 
are  protected  by  law.  This  seems  to  be  an  erroneous  idea.  After  a 
considerable  search  of  the  statute,  we  have  been  unable  to  find  any  law 
that  would  protect  the  buzzard.  Since  there  is  no  question  but  what  the 
buzzard  disseminates  disease  germs,  especially  hog  cholera  germs,  every 
farmer  would  be  justifiable  in  killing  all  the  buzzards  he  possibly  can. 

Running  Streams  and  Overflows. 

The  infection  can  be  carried  for  miles  down  a  running  stream.  If 
infected  hogs  are  allowed  access  to  the  stream  of  water  running  through 
the  farm,  the  stream  then  becomes  a  source  of  disseminating  the  infection 
over  a  wide  area.  So  it  is  not  safe  to  allow  hogs  to  have  access  to  run- 
ning streams  that  do  not  have  their  origin  on  the  farm. 

The  overflows  in  the  Eastern  part  of  this  State  are  a  source  of  dis- 
seminating the  infectioi;  over  a  wide  area.  Especially  is  this  so  where 
the  dead  hogs  are  not  properly  disposed  of,  o'  where  the  hogs  die  in  the 
swamps  and  no  attem]f)t  is  made  to  locate  and  bury  them. 

Often  hogs  in  the  free-range  territory  die  from  cholera  in  a  running 
stream  or  in  large  swamps  and  are  never  seen  by  their  owners;  These 
hogs  serve  as  centers  from  which  infection  is  scattered  broadcast  during 
overflows. 

Public  Roads. 

The  public  roads  are  another  source  of  disseminating  the  infection. 
Sick  hogs  often  have  access  to  the  public  roads  and  leave  them  infected. 
It  then  becomes  dangerous  to  drive  well  hogs  on  the  public  highway. 

'''*'  Show  Hogs. 

Often  hogs  contract  cholera  at  shows  and  when  brought  back  to 
the  farm,  and  turned  in  the  lots  with  the  other  hogs,  become  the  agent  by 
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which  the  entire  herd  is  infected.  All:  hogs  coming  from  the  shows  or 
new  hogs  being  added  to  the  herd  should  be  held  under  quarantine  at 
least  three  weeks  before  they  are  allowed  to  run  with  the  other  hogs. 

Public  Stock  Yards. 

All  public  stock  yards  are  infected  with  hog  cholera  germs.  It  is 
unsafe  to  purchase  hogs  from  stock  yards  for  breeding  or  feeding  pur- 
poses. Nor  should  hogs  intended  for  breeding  or  feeding  purposes  be 
unloaded  in  pens  to  be  fed  unless  these  pens  are  thoroughly  disinfected. 
The  cars  in  which  the  hogs  are  shipped  should  be  thoroughly  disin- 
fected \>efore  the  hogs  are  loaded.  All  hogs  unloaded  lA  public  stock 
yards,  not  intended  for  immediate  slaughter,  should  be  treated  with 
anti-hog  cholera  serum. 

*  Jnfscted'  Hogs  Running  at  Large. 

In  the  territory  where  live  stock  run  at  large,  we  find  a  larger  per 
cent  of  hog  cholera.  This  is  due  to  hogs  affected  with  cholera  coming 
in  contact  with  hogs  from  adjoining  farms.  In  this  way  the  infection 
in  often  spread  from  farm  to  farm. 

Visitors, — Hog  cholera  infection  can  be  carried  on  the  shoes  and 
clothes  of  people.  It  is  unsafe  for  any  one  to  visit  an  infected  herd  and 
return  to  their  own  or  any  other  herd  of  hogs. 

Garbage. — Uncooked  garbage  from  hotels,  restaurants  or  other  sources 
is  dangerous.  We  know  of  no  instance  in  this  State  where  uncooked 
garbage  has  been  fed  for  any  length  of  time  where  cholera  did  not 
develop.    Feed  it  only  to  immuned  hogs  or  have  it  thoroughly  cooked. 

The  Annual  Loss  in  the  United  States  from  Hog  Cholera. 

The  annual  loss  of  hogs  in  the  United  States  from  hog  cholera  is 
estimated  at  the  enormous  sum  of  sixty  million  ($60,000,000)  dollars. 
If  this  enormous  loss  of  a  preventable  disease  was  checked  it  would  go 
a  long  ways  in  reducing  the  high  cost  of  pork. 

The  Annual  Loss  in  North  Carolina. 

According  to  the  best  information  we  have  the  annual  loss  from  hog 
cholera  in  North  Carolina,  both  direct  and  indirect,  is  considerably 
over  three  quarters  of  a  million  dollars  ($760,000).  This  enormous 
loss  is  going  on  while  many  thousands  of  dollars  are  being  sent  out  of 
the  State  annually  for  pork,  lard  and  other  meat  products. 

.    Susceptibility. 

-v  Young  pigs  and  young  shoats  are  more  susceptible  than  older  hogs, 
but  often  we  find  the  older  hogs  the  first  to  succumb  to  the  disease. 

As  to  the  susceptibility  of  the  different  breeds,  we  do  not  believe  there 
is  any  difference.  The  "scrub"  hog  and  "mule-footed  hog"  succumb  to 
the  disease  as  readily  as  the  pure  breeds. 
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Mortality. 

The  mortality  will  vary  in  different  localities  and  on  different  farms. 
When  cholera  first  makes  its  appearance  in  a  locality  the  per  cent  of 
deaths,  as  a  rule,  is  higher  than  it  is  at  the  end  of  the  outbreak.  The 
same  is  also  true  in  communities  where  cholera  has  appeared  for  a 
number  of  years  in  succession.  The  per  cent  of  losses  will  range  around 
fifty  per  cent  in  some  localities ;  in  other  as  high  as  ninety-five  per  cent. 
This  depends  on  the  virulency  of  infection  and  the  susceptibility  of  the 
hogs. 

As  a  rule  hogs  recovering  from  cholera  are  greatly  depreciated  in 
value.  Unless  the  hogs  are  exceptionally  valuable  ones,  it  would  be 
more  economical  to  destroy  and  burn  them  when  they  have  developed  a 
well  defined  case  of  cholera. 


Anti-Hoq  Cholera  Serum. 

In  order  to  make  potent  anti-hog  cholera  serum,  it  is  necessary  to 
select  a  hog  that  is  "immune"  to  cholera.  This  hog  is  one  that  has 
been  treated  with  serum  and  virus  at  least  twenty-one  days,  or  one  that 
has  recovered  from  an  attack  of  cholera.  One  attack  of  cholera  confers 
life  immunity.  Into  this  "immune"  hog  ten  cubic  centimeters  of  virus 
are  injected  direct  or  indirect  into  the  circulation  for  every  pound  of 
live  weight.     This  hog  is  then  known  as  a  hyper-immune. 

In  the  course  of  eight  to  ten  days  the  hyper-immune  is  bled  by  the  tail, 
taking  as  much  blood  as  the  hog  will  stand.  As  soon  as  the  hog  recovers 
from  the  effect  of  having  a  large  quantity  of  blood  removed  from  it, 
which  is  about  a  week,  the  hog  is  then  bled  again  and  this  is  continued 
until  four  bleedings  have  been  made.  Then  the  hog  is  re-hyperimmun- 
ized  and  bled  four  more  times.  This  is  continued  until  the  tail  becomes 
short,  when  the  final  bleeding  is  made  by  cutting  the  throat,  and  all  of 
the  blood  is  removed. 

The  blood  from  the  tail  and  throat  of  the  hyper-immunized  hog  is 
defibemated  (the  clot  is  removed)  leaving  the  liquid  portion  of  the  blood, 
which  is  the  serum.  To  this  serum  is  added  enough  carbolic  acid  to 
make  one-half  of  a  one  per  cent  solution.  The  acid  is  added  as  a  pre- 
servative. This  serum  is  a  preventive  to  hog  cholera  and  cannot  produce 
hog  cholera*  because  it  contains  the  anti-bodies  which  are  antagonistic 
to  the  germs  of  hog  cholera. 

Virus. 

The  virus  used  to  hyper-immunize  the  immune  hog  is  secured  by  in- 
jecting a  small  amount  of  virus  (the  liquid  portion  of  the  blood)  from 
an  acute  case  of  hog  cholera  into  a  susceptible  hog,  or  by  exposing  a 
susceptible  hog  to  hog  cholera  infection.  When  the  hog  has  developed  an 
acute  case  of  cholera,  the  hog  is  bled  by  the  throat  and  the  blood  is  then 
defibernated.  The  virus  or  liquid  portion  of  the  blood  is  injected  direct 
or  indirect  into  the  circulation  of  the  immune  hog. 
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Anti-Hog  Choleba  Sebum. 
(The  only  known  preventive  for  hog  cholera,) 

There  are  thousands  of  dollars  spent  annually  for  so-called  sure  hog 
cholera  "cures."  Agricultural  papers  are  full  of  very  attractive  adver- 
tisements of  fake  remedies.  To  spend  money  for  such  ''fakes"  is 
nothing  less  than  throwing  it  away. 

It  would  be  well  to  bear  in  mind  that  all  products  advertised  as  "cures" 
for  hog  cholera  are  worthless ;  also  that  a  large  per  cent  of  the  serum  and 
vaccines  will  not  prevent  hog  cholera. 

Anti-hog  cholera  serum,  if  properly  prepared  and  administered  will, 
without  a  doubt,  prevent  hog  cholera  but  very  little  is  claimed  for  it  as 
a  curative  agent. 

Ways  of  Vaccinating. 

There  are  two  ways  by  which  hogs  may  be  vaccinated  with  anti-hog 
cholera  serum,  the  Serum  Alone  Method  and  the  Serum  Simultaneous 
Method.  The  Serum  Alone  Method  consists  of  injecting  the  required 
amount  of  serum  into  the  tissues  of  the  hogs  with  a  hypodermic  syringe. 
The  Serum  Simultaneous  Method  consists  of  injecting  the  serum  as  in 
the  Serum  Alone  Method,  but  at  the  same  time  a  small  amount  of  virus 
is  injected. 

The  Serum  Alone  Method  only  confers  inmiunity  for  a  very  short 
period,  varying  from  four  to  eight  weeks,  whereas  the  Serum  Simul- 
taneous Method  confers  immunity,  varying  from  a  few  months  in  very 
young  pigs  to  life  immunity  in  older  hogs. 

As  there  is  considerable  danger  attached  to  the  Serum  Simultaneous 
Method,  it  is  not  safe  to  put  tikis  method  of  treatment  into  the  hands 
of  persons  who  have  not  had  special  training  for  this  purpose.  This 
is  so  because  a  small  per  cent  of  the  hogs  treated  by  this  method  develop 
hog  cholera  and  die.  This  is  so  when  the  method  is  applied  by  men 
who  have  had  long  training  and  wide  experience  in  using  the  serum 
and  virus.  We  think  it  woidd  be  a  great  mistake  to  distribute  the  virus 
with  the  serum  over  the  State  to  any  one  applying  for  it.  If  this  was 
done  we  would  expect  to  see  the  entire  State  sooner  or  later  "fired"  with 
hog  cholera.  There  is  no  danger  of  producing  hog  cholera  by  using  the 
Serum  Alone  Method,  and  for  this  reason  we  think  it  is  the  only 
method  to  place  in  the  hands  of  the  untrained. 

The  serum  is  sent  direct  to  any  one  ordering  it,  with  full  directions 
for  using.  If  the  directions  are  followed  closely  good  results  will  follow. 
It  is  always  better,  whenever  possible,  to  have  some  one  inject  the  serum 
who  has  at  least  seen  it  injected,  if  they  have  not  done  so  themselves. 
Our  advice  would  be  to  employ  a  graduate  veterinarian  when  possible 
and  have  him  inject  the  serum  for  you. 

How  AND  When  to  Use  Serum. 

The  Serum  Alone  Method  only  gives  temporary  immunity  lasting  from 
four  to  eight  weeks,  an  average  of  about  six  weeks.  It  is  rather  expensive 
to  keep,  a  herd  of  hogs  immuned  by  his  method.  We  believe  it  would 
be  cheaper  where  a  permanent  herd  19  to  be  kept  for  breeding  purposes 
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to  use  the  Simultaneous  or  Double  treatment.  This  would  insure  pro- 
tection at  all  times  to  the  foundation  of  the  herd. 

The  owner  of  a  herd  of  hogs  should  not  delay  any  longer  than  possible 
in  securing  the  serum  and  injecting  his  hogs  when  it  becomes  known  that 
they  have  been  exposed  to  cholera,  or  when  it  is  known  that  cholera  is 
in  his  community,  if  there  is  any  possibility  of  the  infection  gaining 
entrance  to  his  herd  through  any  of  the  many  channels  of  entrance. 

When  the  serum  is  used  shortly  before  or  very  soon  after  the  hogs  are 
exposed  to  cholera  infection  the  per  cent  protected  is  often  as  high  as  a 
hundred,  but  usually  ranges  around  96  per  cent.  After  cholera  has 
gained  entrance  in  a  herd  and  a  portion  of  the  hogs  are  showing  physi- 
cal or  thermal  symptoms  of  cholera,  the  per  cent  saved  of  the  remaining 
apparently  well  hogs  will  not  be  so  high,  but  a  good  per  cent  of  those 
showing  no  physical  or  thermal  symptoms  will  be  protected. 

When  a  large  number  of  hogs  in  a  herd  become  sick  and  begin  to  die 
it  is  pretty  safe  to  say  that  they  are  affected  with  hog  cholera.  Imme- 
diate steps  should  be  taken  tp  secure  the  serum  and  inject  the  remaining 
well  hogs. 

To  inject  the  serum  one  must  have  a  hypodermic  syringe  (preferably  a 
20  or  30  c.c.  glass  barreled  one).  This  syringe  should  be  sterilized 
by  being  boiled  in  water  for  fifteen  or  twenty  minutes.  Before  using, 
the  mouth  of  the  serum  bottle  should  be  wiped  off  with  a  five  per  cept 
solution  of  carbolic  acid  and  the  serum  then  poured  into  the  receptacle 
with  a  cover.  Both  the  receptacle  and  cover  should  have  been  boiled  in 
water  for  fifteen  or  twenty  minutes  and  allowed  to  cool  before  pouring 
the  serum  into  it.  Keep  the  cover  on  all  the  time  except  when  the 
serum  is  being  poured  into  or  taken  from  the  receptacle.  The  hands 
of  the  person  injecting  the  serum  should  be  washed  before  beginning 
and  kept  clean  all  the  time.  Do  not  allow  the  syringe  or  needle  to  come 
in  contact  with  soiled  objects. 

The  serum  is  injected  into  the  tissues  either  on  the  inside  of  the  thigh 
or  into  the  loose  tissues  between  the  foreleg  and  body.  The  needle  is 
inserted  perpendicularly  to  the  depth  of  on^-half  or  one  inch,  depending 
upon  the  size  of  the  hog.  The  serum  is  then  injected  and  the  needle 
withdrawn.  Before  the  needle  is  inserted  the  skin  at  the  point  selected 
should  be  washed  with  soap  and  water  and  then  scrubbed  with  a  reliable 
disinfectant,  such  as  a  five  per  cent  solution  of  carbolic  acid,  lysol  or 
creolin. 

Hogs  in  infected  herds  showing  a  temperature  above  104  degrees  F. 
are  considered  to  be  affected  with  cholera.  The  hogs  showing  high  tem- 
peratures should  be  given  a  double  dose  of  serum ;  apparently  well  hogs 
in  infected  herds  should  be  given  more  serum  than  hogs  in  non-infected 
herds.     (See  dose  table.) 

The  Serum  as  a  Cure  for  Hog  Cholera. 

No  claim  is  made  that  the  serum  will  "cure"  a  well  developed  case 
of  hog  cholera.  A  small  per  cent  of  the  hogs  showing  a  temperature 
above  104  degrees  Fahrenheit  will,  if  given  a  large  dose  of  serum,  make 


Digitized  by  VjOOQIC 


24 


The  Bulletin 


Digitized  by  VjOOQIC 


The  Bulletin  25 

a  recovery.    We  believe  the  per  cent  of  recoveries  will  justify  the  ex- 
pense of  the  serum  used. 

Vaccinating  Infected  Herds. 

Do  not  fail  to  take  the  temperature  of  all  hogs  in  infected  herds. 
Those  showing  a  temperature  of  104  degrees  or  higher  should  be  given 
a  double  dose  of  serum. 

Never  use  the  Simultaneous  treatment  in  infected  herds  (they  already 
have  enough  infection).  Hogs  injected  with  a  protective  dose  of  serum 
and  left  in  infected  lots  or  pens  for  three  weeks  will,  in  all  probability, 
contract  enough  infection  to  produce  the  same  immunity  as  those  treated 
with  the  Simultaneous  method.  However,  one  can  never  be  sure  of 
this. 

The  Dose  of  Sebum. 

Care  should  be  used  in  estimating  the  weight  of  every  hog  injected 
because  the  amount  of  serum  to  be  used  will  depend  on  the  weight  of 
the  hog  and  not  on  the  age.  Always  be  certain  not  to  underestimate 
the  weight ;  it  is  much  better  to  overestimate  thian  to  underestimate.  If . 
the  weight  is  underestimated  and  too  small  a  dose  of  serum  is  given,  the 
hog  will  not  be  protected  from  cholera.  There  is  no  danger  in  giving  an 
overdose  of  serum ;  the  larger  the  dose  the  more  certain  the  protection. 

Avoid  turning  the  hogs  into  muddy,  filthy  or  dusty  lots  after  they  are 
injected.  It  is  better  to  keep  them  in  a  lot  for  several  days  until  the 
puncture  wound  caused  by  the  needle  has  had  time  to  heal.  If  the  wound 
becomes  infected  abscesses  may  follow.  When  abscesses  form  they 
should  be  opened  and  washed  with  an  antiseptic  solution. 

A  complete  and  accurate  record  should  be  kept  by  every  farmer  using 
the  serum.  He  should  record  the  number  of  hogs  that  have  died  from 
hog  cholera  at  the  time  the  serum  is  injected;  also  keep  a  record  of  the 
number  of  sick  hogs  in  the  infected  lots ;  how  many  treated  with  serum ; 
and  the  number  of  both  treated  and  not  treated  that  die.  Don't  fail  to 
take  the  temperature  of  all  hogs  in  an  infected  herd.  Those  that  show 
4  temperature  of  104  degrees  Fahrenheit  are  considered  affected  with 
hog  cholera. 

The  Seeum  Plant. 

The  North  Carolina  Department  of  Agriculture  has  erected  and 
equipped  a  modem  anti-hog  cholera  serum  plant.  It  is  the  Department's 
purpose  to  make  and  distribute  a  potent  serum  to  the  farmers  of  the 
State  at  cost  of  production. 

In  1911  the  charge  for  the  serum  was  two  and  one-half  cents  per  cubic 
centimeter.  This  has  been  gradually  reduced  until  it  is  now  being  dis- 
tributed for  one  and  one-quarter  cents  per  cubic  centimeter,  the  cost 
of  production. 

Tested  Serum. 

All  serum  should  be  tested  for  potency  before  it  is  used  in  the  field. 
Serum  sent  out  by  this  Department  is  tested  in  the  following  manner. 
The  bleedings  from  the  tail  and  the  final  bleeding  by  the  throat  of  a 
number  of  hyperimmune  hogs  are  thoroughly  mixed,  which   is  then 
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tested  on  susceptible  pigs.  The  test  is  made  by  injecting  two  cubic 
centimeters  of  virus  into  each  of  four  susceptible  pigs  (25  to  35  pounds) 
preferably  from  the  same  litter.  These  pigs  are  then  injected  with 
different  amounts  of  serum.  No.  1  would  get  two  cubic  centimeters  of 
virus  and  twenty  cubic  centimeters  of  serum ;  No.  2,  fifteen  cubic  centi- 
meters of  serum  and  two  cubic  centimeters  of  virus.  No.  3,  ten  cubic 
centimeters  of  serum  and  two  cubic  centimeters  of  virus ;  No.  4  would  get 
two  cubic  centimeters  of  virus  and  no  serum.  If  No.  4  dies  within 
fifteen  days  and  Nos.  1,  2,  and  3  show  no  signs  of  sickness,  we  then  know 
that  the  virus  used  was  virulent  and  that  the  serum  protected  Nos.  1,  2, 
and  3  from  what  would  have  been  a  fatal  dose  of  virus. 

Directions  for  Obdesino  Sebum. 

The  serum  will  be  shipped,  by  express,  C.O.D.,  to  any  one  ordering 
it,  unless  check  or  money  order  accompanies  the  order.  Bo  not  fail  to 
give  correct  address. 

Always  state  correctly  the  amount  of  serum  wanted,  or  give  the 
weight  of  each  hog  to  be  treated.  If  a  hypodermic  syringe  is  desired, 
state  so  in  your  order,  otherwise  it  will  not  be  sent.  A  twenty  cubic 
centimeter  glass  barreled  syringe  will  be  sent  at  cost,  $1.75,  if  ordered. 

The  serum  will  be  shipped  in  the  following  size  bottles : 

30  C.C.,  60  cc,  100  C.C.,  120  c.c,  150  c.c,  180  c.c,  200  cc,  250  cc, 
500  cc,  750  cc,  and  1000  cc, 

The  cost  of  the  serum  is  one  and  one-quarter  cents  per  cubic  centimeter. 
No  serum  will  be  taken  back;  when  the  serum  is  placed  in  the  express 
office  it  becomes  your  serum. 

Address  all  communications  for  serum  to  the  State  Veterinarian, 
Department  of  Agriculture,  Raleigh,  N.  C. 

Vaccination  Doses. 

It  requires  more  serum  per  pound  of  weight  to  "immunize"  young 
pigs  than  is  required  to  "immunize"  older  hogs. 

Cholera-free  Herda.  Infected  Herds. 

Suckling  pigs 5  to  10  cc         10  to  15  cc 

25  to     60  pounds 20  c.c.  25  cc 

50  to  100  pounds 25  cc  •  30  cc. 

100  to  150  pounds 30  cc  40  cc 

150  to  200  pounds , .  40  cc  50  cc 

200  to  250  pounds 50  cc  60  cc 

250  to  300  pounds 60  cc  70  cc 

300  to  350  pounds 65  cc  75  cc 

350  to  400  pounds 70  cc  80  cc 

All  over  400  pounds 80  cc  90  cc. 

Penalty  fob  Allowing  Diseased  Hogs  to  Run  at  Large. 

"If  any  person  having  swine  affected  with  the  disease  known  as  hog 
cholera,  or  any  other  infectious  or  contagious  disease,  and  discovering 
the  same,  or  to  whom  notice  of  the  fact  shall  be  given,  shall  fail  of  neg- 
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lect  for  five  days  to  secure  the  diseased  swine  from  the  approach  or  con- 
tact with  other  hogs  not  so  affected,  by  penning  or  otherwise  securing 
and  effectually  isolating  them,  so  that  they  shall  not  have  access  to  any 
ditch,  canal,  branch,  creek,  river,  or  other  watercoursef  which  passes  be- 
yond the  premises  of  the  owners  of  such  swine,  he  shall  be  guilty  of  a 
misdemeanor,  and  upon  conviction  shall  be  fined  not  exceeding  fifty 
dollars  or  imprisoned  not  exceeding  thirty  days." — Section  S297  of  the 
Revisal  of  1905  of  North  Carolina;  1889,  ch.  173,  sec,  1;  1891,  ch.  67, 
sees.  1,  S;  190S,  ch.  106;  1899,  ch.  47. 

Penalty  fob  Failure  to  Pboperly  Dispose  of  Carcasses  of  Animals 
Dying  from  Infectious  Diseases. 

"If  any  hog  or  other  animal  shall  die  with  the  hog  cholera  or  other 
infectious  disease,  and  the  owner  thereof  shall  fail  to  bum  or  to  so  bury 
the  same  as  to  secure  it  from  the  reach  or  contact  with  other  hogs  or 
other  domestic  animals  of  value,  or  if  he  shall  throw  or  place  such  hog 
or  other  animal  in  any  ditch,  canal,  branch,  creek,  river,  or  other  water- 
courses passing  beyond  his  own  premises,  be  shall  be  guilty  of  a  mis- 
demeanor and  upon  conviction  shall  be  fined  not  more  lian  fifty  dollars 
or  imprisoned  not  more  than  thirty  days." — Section  S298  of  the  Re- 
visal of  1905  of  North  Carolina;  1889,  ch.  178,  sec.  2;  1891,  ch.  67.  sees 
2,  3;  1903,  ch.  106;  1899,  ch.  ^7. 
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LEAF  TOBACCO  SALES  FOR  MAY,  1914 


Pounds  sold  for  producers,  first  hand 174,981 

Pounds  sold  for  dealers    33,257 

Pounds  resold  for  warehouse 2,360 

Total .210,598 
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LETTER  OF  TRANSMITTAL 


Hon.  "W.  a.  Graham, 

Commhsioner  of  Agriculture, 
Raleigh,  N.  C. 

Sib  : — I  submit  herewith  manuscript  for  a  bulletin  on  Corn  Silage 
and  Cotton-seed  Hulls  for  Fattening  Beef  Cattle,  This  important  ex- 
periment was  made  on  the  Iredell  Test  Farm  during  the  winter  of  1913- 
1914,  and  should  be  considered  a  report  of  the  progress  of  the  work,  as 
plans  are  made  for  continuing  these  and  similar  experiments  on  the 
Iredell  Test  Farm  until  the  prominent  questions  relating  to  the  fatten- 
ing of  beef  cattle  during  the  winter  months  have  been  thoroughly  and 
carefully  studied. 
I  recommend  the  publication  of  this  report  as  the  August  Bulletin. 

Very  respectfully, 

Dan  T.  Gray, 
Chief  in  Animal  Industry, 
Approved  for  printing: 

W.  A.  Graham, 
.     Commissioner  of  Agriculture,. 
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SUMMARY  STATEMENTS. 


The  lot  of  cattle  fed  cotton-teed  meal  and  corn  tllage  made  only  slightly 
larger  gains  than  those  fed  cotton-seed  meal  and  cotton-seed  hulls.  Lot  1 
made  an  average  daily  gain  of  1.62  pounds  and  Lot  2  1.63  pounds  during  the 
experimental  period  of  112  days. 

The  steers  In  Lot  1  were  fed  an  average  of  21.95  pounds  of  cotton-seed 
hulls  per  steer  daily  during  the  experimental  period.  The  steers  In  Lot  2 
were  fed  an  average  of  42.46  pounds  of  corn  silage  per  steer  dally  during  the 
experimental  period.  According  to  the  gains  made,  this  showed  a  relative 
feeding  value  of  approximately  one  pound  of  cotton-seed  hulls  to  two  pounds 
of  corn  silage. 

It  required  1,352.2  pounds  of  cotton-seed  hulls  In  conjunction  with  458 
pounds  of  cotton-seed  meal  to  make  100  pounds  gain,  and  2,611.4  pounds  of 
corn  silage  In  conjunction  with  458  pounds  of  cotton-seed  meal  to  make  100 
pounds  gain.  This  shows  that  it  takes,  on  the  average,  about  two  pounds  of 
corn  silage  to  replace  one  pound  of  cotton-seed  hulls  under  the  conditions  of 
this  experiment. 

it  cost  $11.43  to  make  100  pounds  gain  In  the  lot  fed  cotton-seed  meal  and 
cotton-seed  hulls,  and  $10.92  In  the  lot  fed  cotton-seed  meal  and  corn  silage, 
the  difference  being  51  cents  per  hundred  pounds  in  favor  of  the  com-silage- 
fed  cattle. 

When  the  steers  were  finished,  those  fed  cotton-seed  hulls  for  roughage 
were  valued  at  $7.50  per  cwt.  and  those  fed  corn  silage  $7.70  per  cwt.  This 
decision  was  corroborated  by.  the  slaughter  data  obtained  at  the  abattoir. 
The  silage-fed  cattle  were  thicker  and  more  uniformly  covered  with  fat. 

The  comparative  profit  per  steer  in  Lot  1  fed  cotton-seed  hulls  for  rough- 
age, eliminating  freight,  cost  of  labor,  and  bedding,  was  $8.29  per  steer.  The 
comparative  profit  per  steer  in  Lot  2  fed  corn  silage  for  roughage  was  $11.36 
per  steer,  showing  a  difference  of  $3.07  in  favor  of  the  corn-sHage-fed  cattle. 

The  shipping  data  obtained  on  these  cattle  showed  that  the  steers  fed  corn 
silage  did  not  shrink  any  more  than  steers  fed  cotton-seed  hulls  under  like 
conditions  otherwise.  The  average  net  shrink  per  steer  from  Statesvllle, 
N.  C,  to  Richmond,  Va.,  was  slightly  less  than  45  pounds. 
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CORN  SILAGE  AND  COTTON-SEED  HULLS 
FOR  FATTENING  BEEF  CATTLE 

WOMK   eOM»«eT«»  AT 

IREDELL  TEST  FARM,  8TATE8VILLE,  N.  C« 


BT 

R.  S.  CURTIS,  L.  W.  SHOOK.  P.  T.  MEACHAM. 


INTRODUCTION. 

A  great  deal  of  interest  has  developed  recently  in  the  winter  feeding 
of  beef  cattle.  This  is  due  to  two  conditions :  first,  because  of  the  desire 
to  incorporate  the  fertilizing  value  of  cotton-seed  meal  in  the  form  of 
manure,  and,  second,  to  utilize  cheap  or  unsalable  feeds  in  the  roughage 
part  of  the  ration  and  in  the  bedding  to  add  humus  to  the  soil.  There  is 
thus  a  twofold  reason  for  feeding  cattle,  either  of  which  is  of  much 
greater  importance  than  ordinarily  considered.  Experimental  workers 
and  farmers  who  have  had  experience  will  admit  that  under  present  con- 
ditions there  is,  many  times,  no  profit  in  the  winter  cattle-feeding  indus- 
try,  excluding  t&e  value  of  the  manure.  The  manurial  benefit  to  the 
luid,  however,  is  considered  to  be  of  unquestionable  value. 

This  brings  up  the  problem  of  the  most  feasible  plan  to  follow  in  pre- 
paring fattening  cattle  for  the  market.  The  southern  farmer  usually 
has  a  number  of  roughage  feeds  available,  and  with  comparatively  little 
effort  others  of  value  can  be  provided.  Cotton-seed  hulls  is  the  standard 
roughage  feed  throughout  the  South,  and  while  acceptable  in  many 
respects  as  a  roughage  feed,  it  must  be  purchased  direct  from  the  cotton- 
seed oil  mills.  It  is  generally  admitted  that  the  farmer  should  not  pur- 
chase roughage  feeds,  although  cotton-seed  hulls  can  sometimes  be  used 
to  advantage  either  as  a  whole  or  a  part  of  the  roughage  ration. 

One  of  the  principal  drawbacks  to  the  use  of  cotton-seed  hulls  is  the 
fact  that  they  cannot  be  used  in  conjunction  with  cotton-seed  meal  for 
a  sufficient  length  of  time  to  put  cattle  in  prime  market  condition.  For 
this  reason  it  is  an  important  problem  to  determine  whether  a  substitute 
can  be  profitably  used,  either  as  a  whole  or  a  part  of  the  roughage  ration. 
The  following  results  were  obtained  from  an  experiment  designed  to  de- 
termine the  feasibility  of  the  plan  suggested. 

LOCATION  OF  WORK. 

The  results  of  the  work  herein  reported  were  obtained  from  two  car- 
loads of  forty-eight  grade  Shorthorn  steers  fed  on  the  Iredell  Test  Farm 
at  Statesville,  N^.  C.  The  results  were  obtained  under  the  best  of  experi- 
mental conditions.  The  feeding  was  done  by  a  competent  man  during 
the  entire  feeding  period  of  four  and  one-half  months. 
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Work  of  this  character  in  Iredell  County  is  of  unusual  importance, 
owing  to  the  natural  conditions  for  cattle  feeding  and  the  great  interest 
which  was  manifested  in  this  experiment.  At  the  close  of  the  experiment 
a  meeting  was  held  to  explain  the  results  which  had  been  obtained. 
Although  an  inclement  day,  a  very  acceptable  number  of  farmers  was 
present  to  learn  the  results  and  see  the  finished  cattle. 


Fig.  2.    A  Group  of  the  Steers  Fed  Cotton-seed  Meal  and  Cotton-seed  Hulls. 


The  conditions  in  this  and  surrounding  counties  for  winter  cattle  feed- 
ing are  especially  favorable  because  of  the  proximity  to  oil  mills  and  the 
fact  that  an  unusual  amount  of  roughage  feed  is  produced  which  is  avail- 
able both  for  feeding  and  bedding  purposes.  While  the  local  markets  for 
cattle  are  not  the  most  desirable,  easy  access  can  be  had  to  the  best  east- 
em  markets. 

OBJECTS  OF  EXPERIMENT. 

The  fundamental  object  of  the  experiment  was  to  determine  the  com- 
parative value  of  corn  silage  and  cotton-seed  hulls  each  in  conjunction 
with  a  like  amount  of  cotton-seed  meal.  This  problem  redivides  itself 
into  two  sub-problems,  the  first  being  to  determine  the  average  daily  and 
total  gains  made,  the  cost  of  same,  and,  second,  the  market  value  of  the 
finished  animals  fed  on  the  two  rations  in  conjunction  with  cotton-seed 
meal. 

The  importance  of  this  problem  is  not  fully  recognized  by  the  farmer 
until  his  finished  animals  are  offered  for  sale.  The  average  farmer  is 
usually  not  fully  acquainted  wdth  market  conditions.  He  is,  therefore, 
unable  to  fully  appreciate  the  value  of  a  feed  which  will  finish  cattle  in 
prime  condition  and  enable  him  to  command  remunerative  prices.  SuflSi- 
cient  importance  is  not  attached  to  the  difference  between  producing  gain 
on  an  animal  and  obtaining  a  wide  margin,  that  is,  the  difference  between 
the  buying  and  selling  price.    Some  feeds  make  acceptable  gains,  but  do 
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not  produce  a  desirable  finish,  upon  which  the  amount  of  margin  depends 
almost  wholly.  These  factors  thus  briefly  explained  are  the  important 
objects  of  the  work. 

PLAN   OF  WORK. 

The  experiment  was  planned  so  that  every  condition  would  be  the  same 
in  each  lot  of  cattle  except  the  variation  in  the  roughage  rations,  which 
was  the  real  nucleus  of  the  experiment.  The  cattle  were  divided  into  six 
pens  of  eight  steers  each.  Three  pens  of  cattle  were  fed  com  silage  and 
three  pens  cotton-seed  hulls,  thus  making  a  car-load  in  each  lot.  Two 
pens  of  the  com-silage-fed  cattle  and  two  pens  of  the  cotton-seed-hulls- 
fed  cattle  were  fed  on  the  south  side  of  the  cattle  bam.  The  third  pen 
of  com-silage-fed  and  cotton-seed-hulls-fed  cattle  were  fed  on  the  north 
side  of  the  barn.  All  shelter  and  exposure  conditions  were  therefore 
exactly  the  same. 

The  cattle  were  divided  into  the  two  lots  of  twenty-four  head  each  as 
equally  in  weight,  quality,  and  condition  as  possible.  The  preliminary 
rations  were  the  same  for  each  lot.  This  period  extended  from  October 
15,  1913,  to  November  2,  1913,  inclusive,  the  total  preliminary  period 
being  19  days.  During  this  time  the  roughage  ration  remained  the  same 
for  all  the  cattle,  and  the  cotton-seed  meal  was  increased  uniformly 
toward  the  standard  or  experimental  ration,  which  was  7.5  pounds  per 
animal  daily. 

Table    1— KIND   AND    AVERAGE   QUANTITY   OF   FEEDS   GIVEN   PER   STEER   DAILY 
DURING  THE  EXPERIMENTAL  PERIOD. 


Period. 


November  3.  1913,  to  Febniary  22, 
1914—112  Days. 


Lot  1  (24  Steers). 


Lot  2  (24  Steers). 


7.45  pounds  cotton-seed  meal. . .     7.45  pounds  ootton-eeed  meal. 
21.95  pounds  ootton-seed  hulls... ;  42.46  pounds  corn  silage. 


The  foregoing  tahle  brings  out  clearly  the  method  of  comparison.  The 
daily  cotton-seed  meal  ration  is  the  same  for  each  lot,  the  only  variation 
being  in  the  amount  of  roughage  feeds  fed  as  indicated. 

At  the  beginning  of  the  final  or  experimental  period  one  lot  of  cattle 
was  put  on  cotton-seed  hulls  and  the  other  lot  on  corn  silage.  This 
marked  the  date  of  comparative  results  herein  given.  The  increase  in 
cotton-seed  meal  was  continued  until  November  15,  when  all  the  cattle 
were  placed  on  the  standard  ration  of  7.5  pounds  per  animal  daily.  The 
ration  of  each  lot  was  increased  to  8  pounds  on  January  26,  1914,  just 
four  weeks  prior  to  the  close  of  the  experiment.  With  the  exception  of 
the  last  three  days  of  the  feeding  period  the  rations  were  continued  as 
outlined.  On  February  23  they  were  changed  somewhat  to  prepare  the 
steers  for  shipment.  This  consisted  in  a  rexiuction  of  the  cotton-seed  meal 
and  the  introduction  of  cotton-seed  hulls  in  the  ration  of  the  corn-silage- 
fed  cattle. 
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The  comparative  results  as  given  in  this  bulletin  include  the  data  from 
November  3,  1913,  to  February  22,  1914,  inclusive,  making  the  total 
experimental  period  112  days.    The  data  given  in  the  financial  statements 
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Fig.  3.    A  Group  of  the  Steers  Fed  Cotton-seed  Meal  and  Com  Silage. 

includes  all  items  of  expenditure  from  the  time  the  cattle  were  loaded 
for  shipment  to  the  feed  lot  until  they  were  loaded  and  turned  over  to 
the  commission  buyer  at  the  local  shipping  station. 

LENGTH  OF  EXPERIMENT. 

The  length  of  the  experiment  has  been  treated  elsewhere  in  consider- 
able detail.  The  preliminary  period  was  19  days,  the  experimental 
period  112  days,  and  the  period  preparatory  to  shipment  3  days,  making 
a  total  feeding  period  of  134  days.  The  most  important  point  to  bring 
out  in  this  connection  is  the  fact  that  the  experimental  period  was  not 
of  sufficient  length  to  bring  out  the  characteristic  difference  in  the  value 
of  the  two  roughage  feeds  used. 

Former  experiments*  show  that  for  about  100  days  the  results  ob- 
tained from  using  cotton-seed  hulls  and  com  silage  in  conjunction  with 
cotton-seed  meal  are  not  greatly  different.  It  is  after  the  expiration  of 
the  one-hundred-day  period  or  thereabouts  that  marked  differences  in 
the  value  of  these  feeds  usually  occur.  Even  under  the  conditions  of 
this  experiment,  however,  there  was  a  marked  difference  in  the  results, 
but  more  especially  in  the  value  of  the  finished  animals.  The  difference 
in  the  gains  was  not  as  great  as  would  have  been  likely  had  the  feeding 
been  continued  for  a  longer  period.  The  results  under  the  conditions  of 
the  experiment  were  not  materially  different  than  anticipated. 

*N.  C.  Exp.  Sta.  Bulletins.  218-222. 
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KIND  OF  STEERS  USED. 


The  steers  used  in  this  work  were  purchased  in  the  western  or  beef 
cattle  producing  section  of  this  State.  They  were  classed  as  900-pound 
feeders.  When  taken  from  the  pasture  in  the  mountains  they  weighed 
slightly  under  920  pounds  per  head.  The  steers  were  an  average  grade 
of  900-pound  feeders  usually  secured  in  this  State,  there  being  a  moder- 
ate variation  in  weight  and  quality.  When  the  cattle  were  divided  these 
qualities  were  apportioned  equally  in  each  of  the  two  lots  fed  cotton-seed 
hulls  and  corn  silage.  The  cattle  were  dehorned  grade  Shorthorns,  and 
reasonably  uniform  in  weight,  quality,  and  condition  at  the  beginning  of 
the  feeding  experiment. 

SHELTER  AND  WATER  SUPPLY. 

The  cattle  were  fed  in  a  closed  bam  with  a  lean-to  shed  on  the  south 
side,  as  shown  in  the  illustration.  Each  of  the  stalls,  including  both  the 
bam  and  shed  portion,  was  twenty  feet  wide  and  twenty-six  feet  long. 
The  feed  troughs  extended  entirely  across  the  end  of  the  stalls  adjacent 
to  the  alleyway,  making  two  and  one-half  feet  of  feeding  space  for  each 


Fig.  4.     Barn  in  Which  Steers  Were  Fed. 

Steer.  Both  the  steers  and  the  manure  were  kept  under  cover  the  entire 
time  except  during  the  preliminary  period  in  which  the  steers  were  left 
in  the  pasture  during  the  daytime.  The  only  exposure  was  the  small 
amount  of  open  space  at  each  end  of  the  shed  and  on  the  south  side  of 
same  where  water  was  provided. 

The  water  was  furnished  from  that  collected  from  the  bam  roof  and 

from  a  well,  from  which  it  was  pumped  by  a  gasoline  engine.    The  cattle 

had  water  before  them  at  all  times.     This  is  a  very  important  matter 

both  for  the  farmer  and  the  experimental  worker.     Cattle  fed  cotton- 

2 — August 


Digitized  by  VjOOQIC 


10  The  Bulletin. 

seed  hulls  should  have  special  attention,  owing  to  the  dry,  undigestible 
nature  of  this  roughage  feed.  The  writers  desire  to  emphasize  the  neces- 
sity of  a  plentiful  and  regular  water  supply  for  steers,  especially  since 
the  idea  is  prevalent  that  cattle  need  only  a  limited  amount  of  water  at 
certain  times  in  the  day.  Better  gains  will  always  be  secured  when  the 
steers  have  free  access  to  water. 

BEDDING   MATERIAL. 

The  bedding  material  used  consisted  of  leaves,  wheat  straw,  and  com 
stover.  A  suflScient  quantity  was  used  to  keep  the  cattle  reasonably  clean 
and  conserve  the  liquid  manure.  Bedding  is  rather  difficult  to  obtain 
in  many  instances  for  winter  cattle  feeding  work.  For  this  reason,  and 
the  fact  that  the  manure  can  be  so  much  better  saved,  it  is  advisable  to 
feed  entirely  under  cover,  with  the  exceptions  following.  Work  is  under 
way  in  sandy  sections  of  the  State  to  determine  the  feasibility  of  feeding 
cattle  on  the  land  where  the  manure  is  to  be  applied.  *A  brief  summary 
of  this  work  has  just  been  published.  It  is  impossible  to  follow  this 
practice  in  the  clay  sections,  however,  because  of  tramping  and  puddling 
the  soil. 

In  this  feeding  experiment  there  was  no  waste  roughage,  so  that  the 
entire  amount  of  bedding  was  supplied  especially  for  the  purpose.  When 
com  stover  is  fed,  a  large  quantity  of  the  coarser  material  not  eaten  by 
the  cattle  can  be  utilized  for  bedding  purposes.  These  cattle  were 
bedded  on  the  average  about  once  each  week.  During  bad  weather 
material  was  supplied  at  shorter  intervals.  During  the  first  part  of  the 
work  leaves  were  used  largely.  During  the  last  part  wheat  straw  and 
com  stover  were  used. 

VALUATION  OF  FEEDS. 

A  standard  market  value  was  placed  oa  each  of  the  feeds  used.  The 
valuations  given  include  the  cost  of  delivery  to  the  farm  bam.  The 
cotton-seed  meal  was  rated  at  $27.75  per  ton,  the  cotton-seed  hulls  at 
$7.50  per  ton,  and  the  average  valuation  of  com  silage  was  placed  at 
$3.50  per  ton.  The  latter  figure  fixing  the  value  of  com  silage  may  be 
too  high  under  some  conditions  in  the^State  and  too  low  in  others.  This 
valuation  was  fixed  as  an  average  for  the  whole  State. 

METHOD  AND  TIME  OF  WEIGHING  CATTLE. 

In  the  financial  statements  the  mountain  weights  of  the  cattle  are  used 
for  making  the  calculations  on  the  initial  cost.  The  final  weight  is  the 
same  as  that  used  in  the  discussion  of  the  experimental  results. 

In  the  beginning  of  the  experimental  period  the  cattle  were  weighed 
on  three  consecutive  mornings  before  being  fed  and  watered,  and  the 
average  of  these  three  weights  taken  for  the  initial  experimental  weight. 


*N.  C.  Exp.  Sta.  Circular-Letter. 
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The  monthly  weights  and  the  final  experimental  weights  were  made 
always  under  normal  conditions.  The  cattle  were  weighed  each  morning 
as  nearly  the  same  time  as  possible  before  any  feed  or  water  had  been 
given. 

METHOD  OF  FEEDING. 

When  the  cattle  first  arrived  at  the  farm  they  were  turned  on  a  small 
pasture,  where  they  remained  in  the  daytime  during  the  preliminary 
period.  After  this  period  of  nineteen  days  they  were  placed  in  the  bam 
with  eight  steers  in  each  of  six  pens  and  fed  two  equal  feeds  regularly 
each  morning  and  evening.  The  roughage  was  given  in  moderately  large 
quantities  and  increased  gradually  until  a  full  feed  of  com  silage  and 
cotton-seed  hulls  were  being  fed.  This  consisted  on  the  average  during 
the  experimental  period  of  21.95  poun<^  of  cotton-seed  hulls  and  42.46 
pounds  of  com  silage.  This  is  about  the  proportion  in  which  these  two 
feeds  are  usually  given  in  practical  feeding  work. 

Tablb  2— average  DAILY  AMOUNT  OF  COTTON-SEED  MEAL.  OOTTON-SEED  HULLS 
AND  CORN  SILAGE  FED  PER  STEER  DAILY  BY  28-DAY  PERIODS.  INCLUDING  THE 
PRELIMINARY  AND  EXPERIMENTAL  PERIOD. 


DatePerioda. 


19  days 
28d»ya 
28  days 
28  days 
28  days. 


Cotton-seed  Meal. 

Cotton-seed  Hulls. 

CornE 

Lotl. 

Lot  2. 

Lotl. 

Lot  2. 

Lotl. 

2.20 

2.30 

•11.67 
22.54 
22.47 
20.89 
20.39 

tl3.01 

6.79              6.79 
7.50               7.50 
7.60               7.50 
8.00               8.00 



Lot  2. 

14.80 
38.21 
41.74 
45.00 
44.80 


*Fed  two  and  one-half  days.       fFed  sixteen  and  one-half  days. 

The  cotton-seed  lueal  was  fed  first  at  the  rate  of  1  pound  per  animal 
daily,  and  increased  gradually  until  the  standard  ration  of  7.5  pounds 
per  steer  daily  was  reached.  In  both  cases  the  cotton-seed  meal  was  fed, 
mixed  with  the  cotton-seed  hulls  and  corn  silage.  The  roughage  feeds 
were  placed  in  the  troughs  first,  after  which  the  meal  was  spread  over 
them  and  mixed  evenly  and  thoroughly.  Special  attention  is  called  here 
to  the  necessity  of  mixing  the  cotton-seed  meal  and  roughage  feeds 
thoroughly.  This  will  prevent  some  steers  from  getting  more  than  their 
share  of  the  meal,  which  may  thus  cause  cotton-seed  meal  sickness  or  an 
uneven  finish.  Thorough  mixing  is  an  inducement  for  steers  to  eat  all 
of  their  roughage,  besides  furnishing  in  each  case  a  very  desirable 
dilutent  for  the  cotton-seed  meal.  Successful  feeding  of  cotton-seed  meal 
depends  on  two  factors :  First,  the  meal  must  be  fed  in  small  quantities 
in  the  beginning  and  gradually  increased ;  second,  it  must  be  thoroughly 
mixed  with  coarse  feeds  such  as  those  used  in  these  experiments. 
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Fig.  5.    The  Condition  of  the  Round  and  Rib  of  a  Representative  Steer  Taken  from 

Lot  1  at  Beginning  of  Experiment. 

Ration,  Cotton-seed  Meal  and  Cotton-seed  Hulls. 
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Fig.  6.     The  Condition  of  the  Round  and  Rib  of  a  Representative  Steer  Taken  from 

Lot  2  at  Beginning  of  Experiment. 

Ration,  Cotton-seed  Meal  and  Com  Silage. 
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DISCUSSION   OF   RESULTS. 


In  comparing  the  figures  on  the  comparative  profit  per  steer  in  each 
lot,  it  should  be  kept  clearly  in  mind  that  only  the  cost  of  the  steers,  the 
cost  of  feed,  and  selling  price  are  considered.    The  freight,  labor,  bed- 


FiQ.  7.    The  Condition  of  the  Loin  of  a  Representative  Steer  Taken  from  Lot  1 

at  Beginning  of  Experiment. 

Ration,  Cotton-seed  Meal  and  Cotton-seed  Hulls. 

ding,  and  manure  are  all  eliminated  from  this  discussion.  Since  this  is 
a  determination  of  the  comparative  cost,  valuation,  and  profit  of  the 
finished  steers,  these  items  are  all  eliminated  to  avoid  confusion.  This  is 
customary  in  experimental  work  of  this  kind.    Even  though  these  items 


Fio.  8.    The  Condition  of  the  I^ln  of  a  Representative  Steer  Taken  from  Lot  2 

at  Beginning  of  Experiment. 

Ration,  Cotton-seed  Meal  and  Com  Silage. 
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were  included,  the  comparative  results  would  be  the  same.  However,  the 
total  profit  per  steer  would  be  reduced.  The  final  results  in  either  case 
lead  to  the  same  conclusions. 

In  the  financial  statements  all  items  of  expense  are  included  from  the 
time  the  cattle  were  loaded  in  the  mountains  until  they  were  loaded  for 
shipment  to  the  final  consuming  market.  The  only  difference  in  these 
two  statements,  that  is,  the  experimental  data  and  the  financial  state- 
ment, is  that  the  first  is  comparative  and  the  second  absolute.  The  ex- 
perimental statements  show  what  would  result  if  a  certain  practice  was 
followed  on  the  farm,  while  the  financial  statements  show  what  actually 
occurred  in  this  particular  experiment  from  a  practical  standpoint. 

All  of  the  fundamental  data  obtained  during  the  experimental  period 
are  smnmarized  in  the  following  table.  The  value  of  the  cattle  at  the 
b^inning  of  the  experiment  was  the  same,  while  at  the  close  there  was 
a  difference  of  20  cents  per  cwt.  affixed  by  three  parties  in  close  touch 
with  market  conditions.  The  initial  weight  of  the  cattle  was  practically 
the  same,  while  there  was  a  variation  of  only  three-tenths  of  a  pound  in 
the  average  total  gain  per  steer. 

Table  3-8UMMARY  OF  COMPARATIVE  RESULTS  OBTAINED  FROM  FEEDING 
BEEF  CATTLE. 


November  3, 1913,  to  February 
22. 1914.  lDeluBive-112  Days. 


Lotl— 
24  Steers. 


Lot»— 
.  24  Steers. 


Cotton-seed 

-  Meal  and 

Cotton-seed 

Hulls. 


Cotton-seed 

Meal  and 
CornSilflise. 


Initial  value  per  cwt S  5.76 

Averace  initial  weight,  pounds 882.4 

Average  final  weight,  pounds 1,064.0 

Total  gain  per  steer,  pounds 181.6 

Average  daily  gain  per  steer,  pounds '  1.62 


5.75 

883.8 

1,066.0 

182.2 

1.63 


AvsRAOB  Daily  Febd  Pbr  Stbbr  in  Pounds. 


Cottonseed  meal.. 
Cotton-eeed  hulls. 
Com  silage , 


7.45 
21.95 


7.45 
42.46 


AvEBAOX  Amount  or  Fbbd  Used  Pbr  Hunorbd  Pounds  Gain. 


CottoiMned  meal. . 
Coiton-aeed  hulls.. 
Com  silage 


458.8 
1.352.2 


Coer  or  Feed,  Valuation  or  Stbers  and  Paorrr. 


458.0 


2.611.4 


Cost  of  feed  per  owt.  gain I  S 

Valuation  of  steers  per  owt 

Profit  per  steer  (oompaiative) I 

Profit  per  steer,  all  expenses  included  (per  financial  statement) ' 


11.43 
7.50 
8.29 


10.92 
7.70 

11.36 
S.7i 


Average  profit  per  steer,  exclusive  of  manure.. 
Average  profit  per  steer,  including  manure — 


i.lB 
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Fig.  0.    The  Interior  of  a  Slaughtered  Carcass  from  Lot  1  at  the  Close  of  the 

Experiment. 
Ration,  Cotton-seed  Meal  and  Cotton-seed  Hulls. 
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Fio.  10.    The  Exterior  of  a  Slaughtered  Carcass  from  Lot  1  at  the  Close  of  the 

Experiment. 
Ration,  Cotton-seed  Meal  and  Cotton-seed  Hulls. 
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One  important  factor  brought  out  was  the  relation  between  cotton- 
seed hulls  and  com  silage  for  steer  feeding  purposes.  From  the  experi- 
ment it  is  shown  that  two  pounds  of  corn  silage  will  replace  one  pound  of 
cotton-seed  hulls.  From  these  figures  com  silage  can  be  charged  at  $4 
per  ton  against  steers  when  cotton-seed  hulls  sell  at  $8  per  ton,  which  was 
about  the  average  price  paid  this  year  by  most  of  the  feeders  in  the 
State.  Under  these  conditions  the  feeder  would  still  have  the  advantage 
of  getting  the  extra  quality  and  finish  obtained  from  the  use  of  com 
silage.  A  difference  of  20  cents  per  cwt.  would  mean  an  approximate 
increased  profit  of  $50  per  car  on  every  load  of  steers  fed.  When  cotton- 
seed hulls  can  be  purchased  for  less  than  $8  per  ton  these  figures  would 
be  altered  to  the  extent  of  the  difference  in  the  price  of  the  hulls. 

The  cost  per  hundred  pounds  gain  on  the  corn-silage-fed  cattle  was  51 
cents  less  than  on  the  cattle  fed  cotton-seed  hulls.  The  difference  in  cost 
is  not  as  great  as  ordinarily  obtained  in  feeding  steers  under  these  condi- 
tions. The  longer  the  feeding  period  in  an  experiment  of  this  character 
usually  the  greater  the  difference  in  the  average  cost  per  hundred  pounds 
gain.  The  profit  per  steer  was  $3.07  more  on  the  cattle  fed  com  silage 
than  those  fed  cotton-seed  hulls.  The  relative  difference  only  should  be 
considered  in  studying  these  latter  figures,  as  freight,  labor,  an:d  bedding 
are  not  charged  against  the  cattle. 

AVERAGE   DAILY  GAINS   DURING   EXPERIMENTAL   PERIOD. 

The  following  table  shows  the  gains  by  months  of  the  two  lots  of 
steers  fed  cotton-seed  hulls  and  com  silage.  The  average  of  one  of  the 
three  pens  of  corn-silage-fed  cattle  was  very  low  the  fourth  month.  This 
makes  the  average  for  the  lot  during  the  fourth  month  less  than  the 
average  for  the  lot  on  cotton-seed  hulls.  This  is  an  unusual  condition. 
However,  the  fault  was  not  with  the  entire  lot  of  com-silage-fed  cattle. 
The  two  other  pens  in  this  lot  made  normal  gains  during  the  fourth 
month.  The  almost  inappreciable  gain  of  the  one  pen  reduces  the  aver- 
age to  .17  pounds  less  than  the  average  for  the  lot  of  cattle  fed  cotton- 
seed hulls.  The  average  gain  for  the  whole  period  of  four  months  is 
slightly  more  for  the  com-silage-fed  steers. 

Table  4— AVERAGE  DAILY  GAIN  PER  STEER  BY  MONTHS  DURING  THE  EXPERI- 
MENTAL PERIOD. 

j  Average  Daily  Gain 

I  per  Steer. 

November  3, 1913,  to  February  22, 1914,  Inclusive— Period  of  112  Days. 


First  month 

Second  month. 
Third  month.. 
Fourth  month. 


Lotl. 

Lot  2. 

l.M 

1.73 

1.72 

1.96 

1.82 

1           1.90 

1.09 

!             .92 

Averace 1«2  |  l.« 
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Former  experimente*  show  that  if  cattle  are  fed  longer  than  four 
months  under  the  conditions  which  existed  in  this  experiment  the  com- 
silage-fed  cattle  will  continue  to  gain  and  increase  in  value  for  thirty  to 
sixty  days  longer,  while  those  fed  cotton-seed  hulls  will  decrease  mate- 
rially in  gains  at  this  stage,  and  consequently  in  market  value.  Market 
conditions,  however,  made  it  necessary  to  dispose  of  these  cattle  before 
the  expiration  of  the  full  experimental  period. 

VALUATION  OF  CATTLE. 

The  entire  number  of  cattle  was  sold  for  $7.60  per  cwt.  at  the  farm, 
weighed  up  after  twelve  hours  yarding  from  feed  and  water.  The  valua- 
tions placed  on  each  lot  of  twenty-four  cattle  was  $7.50  per  cwt.  for  the 
cotton-seed-hullfl-fed  cattle  and  $7.70  per  cwt.  for  the  com-silage-fed 


Fio.  11.    The  Condition  of  the  Rib  Cut  Taken  from  a  Steer  in  Lot  1  at  Close  of 

Experiment. 
Ration,  Cotton-seed  Meal  and  Cotton-seed  Hulls. 

cattle.  This  diflFerence  was  clearly  apparent  to  all  parties  who  saw  them. 
The  difference  in  price  was  established  by  three  parties  in  close  touch 
with  market  conditions. 

The  com-silage-fed  cattle  were  in  better  condition  at  the  time  they 
were  sold,  having  a  thicker,  smoother,  and  more  uniform  distribution  of 
fat.     All  outward  indications  of  condition  showed  the  corn-silage-fed 


*N.  C.  Exp.  Sta.  Bulletins,  218-222. 
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cattle  to  be  in  much  better  market  condition.  The  cotton-seed-hulls-fed 
cattle  did  not  show  the  sleek,  smooth  condition  of  skin  and  hair  charac- 
teristic of  well-finished  animals.  The  supposition  that  cattle  fed  corn 
silage  shrink  abnormally  in  transit  was  not  borne  out  by  the  data  ob- 
tained on  these  steers.  While  the  cattle  were  not  divided  in  the  cars  the 
same  as  they  were  fed  in  the  pens,  the  average  net  shrink  was  only  45 
pounds  per  head  between  Statesville,  N.  C,  and  Bichmond,  Va.  Con- 
sidering that  they  were  on  the  road  sixty  hours,  a  lighter  shrink  would 
not  have  been  anticipated  even  on  cattle  fed  entirely  on  dry  roughage 
feed. 

COMPARATIVE  FINISH  OBTAINED. 

At  the  time  these  cattle  were  placed  on  feed  one  representative  steer 
was  taken  from  each  lot  and  slaughtered  to  determine  the  condition  of 
the  animals.  This  was  for  the  purpose  of  getting  photographs  and  also 
for  making  a  study  of  the  admixture  of  flesh  and  fat.  The  condition  of 
these  two  animals  in  this  respect  is  brought  out  in  the  table  descriptions 
and  photographs  of  the  cuts  herein  shown. 

INITIAL  AND  FINAL  SLAUGHTER  DATA. 

The  two  representative  steers  used  to  determine  the  initial  slaughtered 
condition  of  the  two  lots  of  cattle  weighed  1,820  pounds  after  a  drive  of 
17  miles  to  Asheville,  N".  C,  where  they  were  slaughtered.  After  arriv- 
ing at  Asheville,  Steer  1  weighed  820  pounds  and  Steer  2  weighed  890 
pounds,  or  a  total  of  1,710  pounds.  This  showed  a  total  shrink  of  110 
pounds  from  the  farm  to  the  slaughter-pens. 

Steer  1  was  blocky  and  in  average  condition  of  flesh.  The  animal  was 
reasonably  representative  of  the  steers  in  Lot  1  fed  cotton-seed  meal  and 
cotton-seed  hulls.  Steer  2  was  somewhat  more  rangy,  with  less  condition 
than  Steer  1.  This  favored  condition,  however,  is  always  provided  in 
an  experiment  where  it  is  necessary  to  deal  with  comparisons.  While 
an  average  of  these  dressing  percentages  was  used,  the  steer  representing 
the  cotton-seed-hulls-fed  cattle  had  the  advantage  in  the  beginning  over 
the  one  representing  the  com-silage-fed  cattle. 

These  two  steers  were  slaughtered  on  N'ovember  8,  the  day  following 
their  arrival  at  the  slaughter-house.  This  was  five  days  lat«r  than  the 
inauguration  of  the  experimental  work  at  the  State  Test  Farm.  The 
dressing  percentages  are  based  on  the  live  weights  taken  the  same  morn- 
ing the  steers  were  slaughtered.  Before  slaughtering,  the  judges  of  these 
animals  made  a  difference  of  one-fourth  of  a  cent  per  pound  in  favor  of 
Steer  1.  After  slaughtering,  however,  there  was  a  greater  difference 
than  anticipated,  owing  to  the  greater  amount  of  outside  and  internal 
fat  on  Steer  1.  The  meat  of  both  steers  had  a  bright  red  color  and  a 
good  texture.  However,  Steer  1  was  considered  to  be  worth  one-half  cent 
per  pound  more  live  weight  than  Steer  2,  owing  largely  to  the  amount 
and  condition  of  the  fat  covering. 
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The  finished  cattle  when  judged  alive  in  the  feed  lots  just  prior  to 
shipment  showed  the  corn-silage-fed  steers  to  be  fully  20  cents  per  hun- 
dred better  than  the  cotton-seed-hulls-fed  steers.  This  was  borne  out  by 
the  examination  made  at  Jersey  City,  N".  J.,  where  one  car-load  of  the 
cattle  was  slaughtered.  The  other  load  of  steers  was  sold  to  local  butchers 
in  Bichmond,  Va.,  so  that  accurate  slaughter  data  could  not  be  obtained. 
The  com-silage-f ed  cattle  were  thicker  and  more  uniformly  covered  than 
those  fed  cotton-seed  hulls.  The  illustrations  show  a  more  uniform  dis- 
tribution of  fat,  both  on  the  interior  and  exterior  of  the  sides.  The  out- 
side fat  is  thicker,  and  there  is  a  better  marbled  condition. 


Tabub  5— dressing  PERCENTAGE  OF  STEERS  AT  BEGINNING  AND  ENDING  OF 

EXPERIMENT. 


Aven8»  dresBDg  penentaee 
of  two  steen  at  befmning 
of  experiment 

Averace  dreflBng  percentage 
of  Bteeivin  each  lot  at  olose 
of  experiment 


Lot  l—Cotton-eeed-huUs-fed  Cattle. 


Live 
Weight. 


850 
800 


33.310 


Dreased 
Weight. 


435 
427 


18,164 


Average 

Dreaeing 

Percentage. 


52.24 


54.53 


Lot  2— Com-oilage-fed  Cattle. 


Live 
Weight. 


800 
850 


12,700 


Dresaed 

Weight. 


427 
435 


7,154 


Average 

Dreaaing 

Percentage. 


52.24 


56.41 


The  average  dressing  percentage  of  the  twelve  cattle  fed  on  cotton- 
seed hulls  was  taken  with  nineteen  other  steers  with  which  they  were 
shipped  from  Richmond  to  Jersey  City.  These  steers  were  of  practically 
the  same  grade  and  quality  as  the  twelve  steers  with  which  they  were 
sold  and  weighed.  The  twelve  steers  fed  on  com  silage  were  weighed 
together  alive,  and  when  dressed,  so  that  the  average  dressing  percentage 
given  is  exact  for  this  lot. 

COMPARATIVE   PRICES   RETURNED  TOR   FEEDS   USED. 

It  is  interesting  and  instructive  information  to  know  the  prices  re- 
turned for  certain  f eedstuffs  when  marketed  through  farm  animals.  The 
following  table  shows  the  prices  obtained  in  this  work  when  feeds  are 
charged  at  varying  prices.  The  figures  written  in  italics  indicate  the 
market  prices  charged  in  this  work  and  the  prices  returned  for  supple- 
mentary feeds  under  these  conditions. 

In  other  sections  of  the  State  where  the  prices  of  feeds  vary  somewhat 
these  figures  will  enable  the  reader  to  approximate  the  results  which 
could  be  obtained  in  cattle  feeding.  In  all  cases  the  feeds  returned  more 
than  their  estimated  market  value.  Charging  cotton-seed  hulls  at  $7.50 
per  ton,  the  cotton-seed  meal  returned  $30.34  for  each  ton  fed.    When 
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FiQ.  12.    The  Interior  of  a  Slaughtered  Carcass  from  Lot  2  at  Close  of 

Experiment 

Ration,  Cotton-seed  Meal  and  Com  Silage. 
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Fio.  13.    The  Exterior  of  a  Slaughtered  Carcass  from  Lot  2  at  Close  of 

Experiment 

Ration,  Cotton-seed  Meal  and  Corn  Silage. 
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cotton-seed  meal  was  charged  at  $27.76  per  ton,  the  cottdn-seed  hulk 
returned  $8.38  per  ton.  When  com  silage  was  charged  at  $3.50  per  ton, 
the  cotton-seed  meal  returned  $37.71  per  ton.  Likewise  when  the  cotton- 
seed meal  was  charged  at  $27.75  per  ton,  the  com  silage  returned  $5.25 
per  ton.  All  of  these  figures  are  exclusive  of  the  manurial  value  of  the 
feeds. 


Table  6— COMPARATIVE  PRICES  RETURNED  FOR  EACH  TON  OF  THE  VARIOUS  FEEDS 
USED  WHEN  MARKETED  THROUGH  STEERS. 


Market  Price  of 
Feed  Per  Ton. 

Price  Betnmed 

for  Each  Ton  of 

Feed. 

Lotl. 

Price  returned  for  each  ton  of  cotton-eeed  meal  when 
fed  with  ootton-eeed  hulla  at  different  market  prioee. 

Cotton-eeed  huU>- 
$           6.00 

7.S0 

9.00 

I          34.78 
29.82 

Price  returned  for  each  ton  of  cotton-eeed  hulls  when 
fed  with  cotton-eeed  meal  at  different  prioee. 

Cotton-eeed  meal— 
25.00 
i7.76 
30.00 

Cotton-eeed  hulb- 
9.31 
S.J3 
7.61 

Lot  2.' 

Price  returned  for  each  ton  of  cotton-eeed  meal  when 
fed  with  com  silace  at  different  prices. 

Corn  silace— 
3.00 
8.S0 
4.00 

Cotton-eeed  Dcal- 
40.66 
37.71 
34.86 

Price  relumed  for  each  ton  of  corn  silage  when  fed 
with  cotton-seed  meal  at  different  prices. 

Cotton-eeed  meal— 
25.00 
97.76 
30.00 

Cornnlace— 
5.73 

4.85 

APPLICATION  OF  RESULTS. 

The  results  of  an  experiment  of  this  nature  are  of  great  importance  to 
the  farmer  who  expects  to  cater  to  a  discriminating  market.  Feeders 
who  handle  native  cattle,  or  feed  in  less  than  car-load  lots,  cannot  uBe 
com  silage  as  economically  as  the  type  of  feeder  formerly  described. 
This  is  largely  because  local  markets  will  not  pay  for  extra  quality  and 
finish  such  as  that  obtained  with  corn  silage. 

Where  good,  thrifty,  high-grade  steers  are  fed,  such  as  those  for  which 
a  premium  is  paid  on  a  central  market,  com  silage  from  the  results  of 
this  and  other  experiments  can  be  used  with  economy  and  profit.*  This 
experiment,  in  conjunction  with  »  number  of  others  carried  on  by  the 
writers,  shows  that  com  silage  is  the  best  supplementary  feed  to  use  with 
cotton-seed  meal.  The  reasons  why  are  explained  elsewhere  in  detail  in 
this  bulletin. 

*N.  C.  Exp.  Sta.  Bulletins,  218-222. 
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Fio.  14.    The  Condition  of  the  Rib  Cuts  Taken  from  a  Steer  in  Lot  2  at  the  Close  of 

Expci^iment. 
Ration,  Cotton-seed  Meal  and  Corn  Silage. 
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All  cattle  feeders  in  the  State  have  access  to  the  best  eastern  markets^ 
either  through  buyers  or  direct  shipments.  The  results  of  this  experi- 
ment show  that  cattle  fed  a  straight  cotton-seed  meal  and  hulls  ration 
will  not  command  a  premium  like  those  fed  cotton-seed  meal  and  com 
silage.  Steers  which  are  short-fed  from  ninety  to  one  hundred  and 
twenty  days  and  marketed  locally  can  be  fed  satisfactorily  on  a  straight 
cotton-seed  meal  and  hulls  ration.  The  addition  of  com  silage  even 
during  this  short  period,  however,  would  give  more  finish  than  otherwise. 
The  economy  of  this  practice  would  depend  entirely  on  the  relative  mar- 
ket value  of  cotton-seed  hulls  and  com  silage.  If  cotton-seed  hulls  are 
high  in  price  and  com  silage  is  available,  it  would  likely  be  economy  to 
use  com  silage,  at  least  for  part  of  the  roughage  ration.  If  cotton-seed 
hulls  are  low  in  price,  it  would  not  be  economy  to  use  com  silage  unless 
the  cattle  were  to  be  long-fed  and  sold  on  a  discriminating  market. 
Otherwise  a  straight  cotton-seed  meal  and  hulls  ration  would  be  more 
practical.  These  are  factors  which  depend  entirely  on  the  kind  of  cattle 
used,  the  length  of  the  feeding  period,  the  relative  cost  of  the  roughage 
feeds  and  the  place  where  the  cattle  are  marketed. 

FINANCIAL  STATEMENTS. 

The  financial  statements  given  herein  are  furnished  entirely  for  the 
benefit  of  the  farmer  or  practical  feeder.  This  data  has  no  relation 
whatever  to  the  comparative  results  recorded  formerly  in  the  bulletin. 
These  statements  following  include  all  items  of  expense  which  would 
naturally  be  incurred  by  the  practical  cattle  feeder.  Special  attention 
has  been  given. to  these  statements  to  bring  out  in  detail  the  difference 
between  cotton-seed  hulls  and  corn  silage  for  feeding  solely  with  cotton- 
seed meal.  The  market  value  of  corn  silage  is  figured  at  three  prices  to 
suit  all  conditions  in  the  State. 

The  advisability  of  using  com  silage  exclusively  with  cotton-seed  meal 
has  not  been  fully  established.  The  writers  have  in  mind  some  extensive 
experiments  to  determine  the  feasibility  of  feeding  cotton-seed  hulls  with 
the  cotton-seed  meal  for  ninety  to  one  hundred  days,  after  which  corn 
silage  will  be  substituted  wholly  or  in  part  for  the  cotton-seed  hulls. 
This  is  based  on  the  fact  that  cotton-seed  hulls  and  corn  silage  will  give 
about  the  same  results  for  the  period  above  mentioned.  After  this,  how- 
ever, the  corn  silage  begins  to  show  a  decided  value.  As  far  as  the  results 
herein  reported  are  concerned,  the  value  of  corn  silage  as  a  sole  roughage 
feed  during  the  entire  feeding  period  is  clear. 
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FINANCUL  STATEMENT. 

Lot  1—24  Steebs,  Fed  Covton-seed  Meal  and  CorroN-flEED  Hulls. 

Cotton-seed  Hulls  Figured  at  Standard  Price  of  $7.50  Per  Ton. 


Expenditcreb:  I 

To  24  steers,  22,058.5  pounds,  @  $5.76  per  cwt $ 

■  freight  on  above— Clyde  to  Stateeville • 

Fui  eaten  dturint  prdimirutrff  period^  October  tS  to  November  f ,  1913,  inelruive. 


To  1.004  i)ounds  ootton-eeed  meal  @  $27.75  per  ton. 
"      420  pounds  ootton-seed  hulls  @  $7.60  per  ton. . 

*  6,027  pounds  com  silage  @  $3.60  per  ton 

*  1,458  pounds  rye  straw  @  $5.00  per  ton 


Feed  eaten  during  experimental  period,  November  S,  1918,  to  Fibruary  H,  1914,  inclusive. 


To  20,016  pounds  ootton-seed  meal  @  $27.75  per  ton. 
*  58,M5  pounds  ootton-seed  hulls  @  $7.50  per  ton. . 


Feed  eaten  after  doee  of  experiment,  February  MS  to  96, 1914,  indueive. 


To    112.5  i)ounds  cotton-seed  meal  ®  $27.75  per  ton. 

*  406  pounds  ootton-seed  hulls  ®  $7.60  per  ton 

*  1,620  pounds  com  silage  (^  $3.50  per  ton 

*  720  pounds  crab-grass  hay  @  $10.00  per  ton 

'       25  pounds  wheat  bran*  @  $32.00  per  ton 

■  bedding  material 

■  200  hours  labor  @  10c.  per  hour 


Receipts: 
By  24  steers,  25,540  pounds,  @  $7.50  per  cwt 

Total  profit 

Profit  per  steer. 

By  92.63  tons  manure  (^  $2.50  per  ton 

Total  profit,  including  manure 

Average  profit  per  steer,  including  manure.. 

*Fed  through  error. 


1,268.36 
33.00 


13.03 
1.57 

10.55 
3.65 


277.72 
221.23 


1.56 

1.52 

2.84 

3.60 

.40 

40.00 

20.00 


Total  expenditures ,  $       1.809.03 


1,915.50 

15.57 

.64 

231.57 

247.14 

10.29 


Digitized  by  VjOOQIC 


Thb  Bulletin. 


FINANCIAL  STATEMENT. 
Lot  2—24  Stxcbs,  Fsd  Cottoi^bbid  Meal  akd  Corn  Silaok. 


Corn  Si]acB  Valued  at  Various  Prioea  Per  Ton. 


Valuation  of  Com  Slace 
Per  Ton. 


t8.00. 


13^. 


•4.00. 


ExpufDzruBBB: 

To  34  Bteen,  22,091.5  pounds,  ^  15.75  per  owt SI, 270. 20 

■  freight  on  aboTe— Clyde  to  StateevUle 33.00 

Feed  eaUn  ittring  pteliminary  period, 
October  15  to  November  4, 19t$,  indtteive. 


11.270.20 
33.00 


To  1,004  pounds  cotton-seed  meal  ®  127.75  per  ton. 
«      420  pounds  oottonrseed  hulls  ®  17.50  per  ton. . 

*  0,027  pounds  com  ailace 

'   1,458  pounds  rye  straw  ®  15.00  per  ton 


13.03 
1.57 
9.04 
3.05 


Peed  eaten  dturing  experimental  period^ 
November  5, 1918,  to  Pebrwtry  If,  1014,  indueive. 

To  20,010  pounds  ootton-eeed  meal  ®  127.76  per  ton 277.72 

•   114,120  pounds  com  8i]a«B 171.18 

Feed  eaten  ajier  doee  of  experiment, 
February  iStoiS,  1914*  indueive.  | 

112.6  pounds  cotton-eeed  meal  d  127.75  per  ton 

405  pounds  ootton-eeed  hulls  ®  17.50  per  ton 

1,020  pounds  com  silacs 

720  pounds  orab-graas  hay  ®  S10.00  per  ton 

25  pounds  wheat  bran*  ®  S32.00  per  ton 

bedding  material 

200  hours  labor  <^  10c.  per  hour 


To 


h 


1.50 

1.52 

2.43 

3.00 

.40 

40.00 

20.00 


I  1,270.26 
33.00 


13.93  I 
1.57  I 

10.65  { 
3.05  ! 


277.72 
199.71  , 


1.50 
1.52 
2.84  ' 
3.00 

.40  j 
40.00  < 
20.00 


13.93 
1.57 

12.05 
3.06 


277.72 
228.24 


1.50 

1.52 

3.24 

3.60 

.40 

40.00 

20.00 


Total  expenditures 11,849.80  SI. 880.31  S  1,910.74 

Rxcexpib: 

By  24  steers,  25,580  pounds,  @  S7.70  per  owt 1,909.00 

Total  profit 119.80 

Profit  per  steer 4.99 

By  92.03  tons  manure  ®  $2.50  per  ton 231.57 

Total  profit,  including  manure 351.37 

Average  profit  per  steer,  including  manure 14.04 

Average  Profit  on  48  Steere. 

Total  profit 185.87  j 

Average  profit  per  steer 2.82  I 

Total  profit,  including  manure 598.51  , 

Average  profit  per  steer,  including  manure 12.47 


909.00 

1,009.00 

89.85 

58.92 

3.72 

2.45 

281.57 

231.57 

320.92 

290.49 

13.37 

12.10 

104.92 

74.49 

2.19 

1.55 

508.00 

537.03 

11.84 

11.20 

*Fed  through  error. 
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William  Blxdsoe Gale Eighth  District. 

W.  J.  Shuvobd Hickory Ninth  District. 

A.  Oanmon Horse  Shoe Tenth  District. 

OrriCIBS  AND  STAFF 

W.  A.  GRAHAM Oommissioner. 

KLIAS  OARR Secretary  and  Purchasing  Agent. 

Miss  Saxah  D.  Jokks Bookkeeper. 

D.  G.  OONN Bulletin  Superintendent. 

B.  W.  KILGORB State  Chemist,  Director  Te&t  Farms. 

J.  M.  Piokxl Feed  Chemist. 

W.  G.  Haywood Fertiliser  Chemist. 

J.  Q.  Jaokson Assistant  Chemist. 

£.  S.  Dbwab Assistant  Chemist. 

£.  B.  Habt Assistant  Chemist. 

J.  R.  Mullen Assistant  Chemist. 

R.  W.  Collktt Assistant  Director  Test  Farms. 

H.  H.  BRIMLEY Curator  of  Museum. 

T.  W.  Adickxs Assistant  Curator. 

FRANKLIN  SHERMAN.  Jb Entomologist. 

C.  L.  Mbtcali' Assistant  Entomologist. 

S.  C.  Clapp Assistant  Entomologist  in  Field  Work. 

B.  B.  FLOWE Veterinarian. 

H.  P.  Flowk Assistant  Veterinarian. 

C.  E.  KOBD Assistant  Veterinarian. 

W.  N.  HUTT Horticulturist. 

S.  B.  Shaw Assistant  Horticulturist. 

R.  G.  Hill Assistant  Horticulturist. 

T.  B.  PARKER Director  of  Farmers'  Institutes. 

Miss  Ca&bix  Huoqims Assistant  to  Director  of  Farmers'  Institutes. 

R.  L.  Sloan.  . . .' Assistant  to  Director  of  Farmers'  Institutes. 

W.  M.  ALLEN Pure  Food  Chemist. 

E.  W.  Thobnton Assistant  Pure  Food  Chemist. 

C.  E.  Bell Assistant  Pure  Food  Chemist. 

J.  K.  Plummkb Soil  Chemist. 

W.  F.  Patji Agronomist  in  SoiU. 

R.  Y.  WiNTEBS Plant  Breeding. 

G.  M.  Gabben Assistant  Agronomist  in  Crops. 

*W.  E.  Hbabn State  Soil  Agent,  Soil  Survey. 

L.  L,  Bbinklbt Soil  Survey. 

S.  O.  Pebkins Soil  Survey. 

R.  C.  JuBNEY f Soil  Survey. 

J.  L.  BURGESS Agronomist  and  Botanist. 

Miss  S.  D.  Allen Assistant  to  Botanist. 

C.  H.  Waldbon Assistant  Agronomist  and  Botanist. 

Miss  Louise  A.  Radbmacheb Assistant  to  Botanist. 

DAN  T.  GRAY Chief  in  Animal  Industry. 

W.  H.  Eaton Dairy  Experimenter. 

tALViN  J.  Rred Dairy  Farming. 

Stanley  Combs Assistant  in  Dairy  Farming. 

tE.  H.  Mathbwson Tobacco  Investigations. 

JC.  R.  Hudson Farm  Demonstration  Work. 

iT.  £.  Bbowne Assistant  in  Charge  of  Boys'  Clubs. 

i A.  K.  Robkbtson Assistant  in  Boys'  Clubs. 

{Mbs.  Jane  S.  McKimmon Assistant  in  Charge  of  Girls'  Clubs. 

iMiss  Mabqabet  Scott Asj^istant  in  Girls'  Clubs. 


F.  N.  McDowxLL.  Assistant  Director  Edgecombe  Test  Farm,  Rocky  Mount,  N.  C. 

F.  T.  Meacham,  Assistant  Director  Iredell  Test  Farm,  Statesville,  N.  C. 

John  H.  Jbftebibs,  Assistant  Director  Pender  Test  Farm,  Willard,  N.  C. 

F.  S.  Puckett,  Assistant  Director  Transylvania  and  Buncombe  Test  Farms,  Swannanoa,  N.  O. 

£.  G.  Moss,  Assistant  Director  Granville  Test  Farm,  Oxford,  N.  C. 


*ABsigned  by  the  Bureau  of  Soils,  United  States  Department  of  Agriculture. 

t Assigned  bv  the  Bureau  of  Animal  Husbandry,  United  States  Department  of  Agriculture. 

iln  codperation  with  Bureau  ot  Plant  Industry,  United  States  Department  of  Agriculture. 
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LETTER  OF  TRANSMITTAL 

Ealeigh,  August  1,  1914. 
Hon.  W.  a.  Graham, 

Commissioner  of  Agriculture, 
Raleigh,  N,  C. 
Sib  : — I  have  the  honor  to  submit  herewith  the  report  on  the  reclean- 
ing,  analysis,  and  germination  of  the  agricultural  and  vegetable  seed 
samples  collected  and  analyzed  in  accordance  with  the  North  Carolina 
Pure  Seed  Act;  also,  samples  submitted  by  interested  individuals,  from 
July  15,  1913,  to  July  16,  1914,  and  recommend  its  publication  as  the 
September  Bulletin  of  the  Division  of  Agronomy  and  Botany  of  this 
Department.  Respectfully  submitted, 

J.   L.   BUEQESS, 

Approved  for  printing :  Agronomist  and  Botanist, 

W.  A.  Graham, 

Commissioner  of  Agriculture. 
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REPORT  OF  THE  DIVISION  OF  AGRONOMY  AND  BOTANY 

FOR  1914 


By  JA.1IE8  L.  BuROKSS,  Agronomist  and  Botanist  in  Charge. 


GENERAL  REMARKS. 

According  to  the  provisions  of  the  IN'orth  Carolina  Pure  Seed  Act, 
seed  samples  have  been  collected  and  analyzed  since  the  act  went  into 
effect,  July  1,  1909.  The  present  publication  is  the  fourth  report  of 
seed  tests  made  by  this  Department,  and  includes  all  samples  received 
from  July  15,  1913,  :to  July  15,  1914.  During  that  time  1,773  samples 
in  all  have  been  tested;  total  agricultural  seed  samples  955,  samples 
from  inspectors  727,  samples  from  individuals  228.  Total  samples  for 
purity  was  872,  total  samples  for  germination  was  948.  Germination 
tests  were  made  of  818  samples  of  vegetable  seeds.  Also  123  samples  of 
tobacco  poed  were  received  and  cleaned  for  farmers  of  the  State. 

The  volume  of  work  in  the  Seed  Laboratory  in  the  handling  of  agri- 
cultural and  vegetable  seeds,  has  almost  doubled  within  the  past  year, 
as  the  following  tables  will  show. 

TABLE  No.  1. 
Total  Number  of  Samples  of  Agricultural  Seeds  Received. 


Alfalfa 

Barley 

Beans,  So j a 

Beans,  Velvet 

Grass,  Kentucky  Blue... 

Chufas 

Clover,  Alsike 

Clover,  Burr 

Clover,  Crimson 

Clover,  Red....  

Clover,  Sweet 

Field  Corn. 

Cow  Peas 

Meadow  Fescue. . 

Italian  Rye  Grass 

Orchard  Grass 

Tall  Meadow  Oat  Gra^s. 

German  Millet 

Pearl  MiUet 


)13 

1914 

10 

28 

' 

4 

1 

19 

34 

12 

1 

66 

131 

51 

98 

3 

73 

28 

U 

1 

2 

7 

51 

2 

14 

12 

14 

U 

6 
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TABLE  NO.  1— CoHTXKUBD. 

i  1913  19U 

Oata I  142  238 

Canada  Field  Peas '  2  2 

Rape _ '  9  ,  49 

Red  Top I  8  87 

Rye 63  64 

Timothy I  12  |  33 

Winter  Vetch [  6  41 

Wheat '  6  26 


TABLE  No  2. 

Total  INTumbeb  of  Samples  of  Vegetable  Seeds  Eeceived. 

_  __  _  _ .  -  __         _     _ -  _ 

Wholesale  Dealer  i  1913 

W.  W.  Barnard  Co..  Chicago,  111 '•  8 

J.  Bolffiano  A  Son,  Baltimore,  Md '  8 

Robert  Buiat  Co.,  Philadelphia.  Pa I  14 

Crosman  Bros.  Co.,  Rochester.  N.  Y I  27 

Discs  A  Beadles,  Richmond.  Va 1 

D.  M.  Ferry  A  Co..  Detroit,  Mich '  64 

Lake  Shore  Seed  Co.,  Dunkirk,  N.  Y [     80 

I 
D.  Landreth  Seed  Co..  Bristol,  Pa 18 

Leonard  Seed  Co.,  Chicago,  111 2 

L.  L.  May  A  Co..  St.  Paul,  Minn I  7 

J.  B.  Rice  Seed  Co.,  Cambridge,  N.  Y I  10 

T.  W.  Wood  A  Sons.  Richmond,  Va I  14 


1914 

9 

2 

63 

113 

5 

233 

95 

64 

27 

18 

73 

84 
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Seed  Should  be  Tested  and  the  Value  Known  Before  Purchasing. 

The  wisdom  of  having  seed  tested  and  of  knowing  the  actual  cost 
and  value  of  the  seed  to  be  planted  may  be  illustrated  by  the  following 
data.  These  samples  were  tested  in  the  laboratory,  and  are  fairly 
typical  of  the  different  grades  of  seed  offered  on  the  market  at  the 
same  price. 

TABLE  No.  3. 


Laboratory 
Number    . 


Kind  of  Seed 


Retail  Price 


Actual  Coflt 


1388.. 


Crinison  Clover I  10.16  per  pound... 


CSrimaon  Clover.. 


1427 Red  Clover 

(No  Dodder,) 
.-..   Red  Clover 

(Dodder  preeerU.) 
Orohard  Grass 


1409..... 

2108 

2024 Orohard  Grass.. 

1534 Redtop 20  per  pound... 

2157 Redtop 20  per  pound... 


.15  per  pound... 
,20  per  pound... 
.20  per  pound... 
,20  per  pound... 
,20  per  pound... 


10.16  per  pound... 
1 .30  per  pound... 
.21  per  pound... 
.30  per  pound... 
.22  per  pound... 
.66  per  pound... 
.22  per  pound... 
.32  per  pound... 


Actual 
Value 


96  per  cent. 
11  per  cent. 
06  per  cent. 
48  per  cent. 
73  per  cent. 
26  per  cent. 
87  per  cent. 
37  per  cent. 


Weed  Seeds. 

The  three  kinds  of  weed  seeds  of  most  frequent  occurrence  in  the 
principal  kinds  of  agricultural  seeds  tested  are  given  below,  the  one 
found  most  frequently  being  listed  first : 

Alfalfa — ^Buckhom,  Green  Foxtail,  Lamb's  Quarters. 

Bluegrass,  Kentuclcy — Field  Sorrel,  Buckhom,  Large  Mouse-ear 
Chickweed. 

Clover,  Crimson — Black  or  Hop  Medic,  Wild  Mustard,  Slender 
Foxtail. 

Clover  Red — Buckhorn,  Curled  Dock,  Green  Foxtail. 

Clover,  White — Field  Sorrel,  Black  or  Hop  Medic,  Large  Mouse-ear 
Chickweed. 

Grass,  Orchard — Field  Sorrel,  Buckhom,  Cheat. 

Oats — Cheat,  Com  Cockle,  Darnel. 

Redtop — Yarrow,  EugePs  Plaintain,  Woolly  Panicum. 

Out  of  51  samples  oi  Red  Clover  seed  tested.  Dodder  was  found  to 
occur  in  21  samples,  and  in  no  samples  of  Alfalfa  out  of  8  samples 
tested. 

According  to  section  6  of  the  North  Carolina  Seed  Act,  the  occur- 
rence of  the  following  weed  seeds  in  agricultural  seeds  to  be  used  for 
planting  is  considered  unlawful :  Wild  Onion  or  Garlic  (Allium  vineale 
L.  and  A.  Canadense  L.),  Wild  Mustard  (Brassica  arvensis  (L.)  Ktz.), 
Couch-grass  (Agropyron  repens  (L)  Beauv.)  Canada  Thistle  (Oarduvs 
arvensis  (L.)  Robs.),  Wild  Oat  (Avena  fatua  L.),  Clover  Dodder  {Cus- 
cuta  Epithymum  Murr),  Corn  Cockle  (Agrostemma  Githago  L.),  Cheat 
(Bromus  secalinus  L.),  Dog  Fennel  {Eupatorium  capillifolium  (Lam.) 
Small.),  Wild  Carrot  {Daucus  Carota  L.). 
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TABLE  No.  4. 

Showing  the  Fifty  Weed  Seeds  op  Most  Common  Occubbenob, 

Found  in  All  of  the  Samples  Tested  fob  Pubitt. 

(872  Samples  Examined.) 


Scientifio  Name 


1  Rumex  orispuB., 

2  Rumex  aoetoeella.. 
8     Medieago  lupulina. 

4  ,  Plantago  lanoeolata. 

5  Plantago  Rugelii. 

6  ,  BromuB  secalinus. 

7  !  Chetochloa  yiridis. 

8  I  AlopecuruB  agrestia.. 

9  I  Braaeiea  arvenaia.. 

10  I  Chstoohloa  glauca. 

11  Lychnia  alba. 

12  \  Potentilla  Monspelienais... 

13  Geranium  diaaeotum 

14  Chenopodium  album 

15  Cerastium  vulgatum 

16  Carexapp 

17  AchUlea  MillefoUum 

18  I  Sherardia  arvensis 

19  ■  Vicia  hirsuta 

20  HolcuB  lanatus 

21  Agrostemma  Githago 

22  I  Juncus  spp 

23  '  Galium  Aparine 

24  Lolium  temulentum 

25  I  Polygonum  Con  volvulus.. 
20  '  Ambrosia  artemisiaefoUa.. 

27     Bromus  bordeaoeuB 

2S  ,  Bromus  racemosuB 

29  Featuoa  myuros 

30  .  Lepidlum  apetalum 

31  '  Polygonum  Persicaria 

32  >  Lepidlum  virginioum 

33  I  Koellia  flexuosa. 

34  Syntheriama  sanguinalis.. 

35  Silene  antirrhina 

35  IVidaaativa 


Curled  Dock- 
Field  Sorrel. 
Black  Medic. 
Buokborn.. 
Rugel's  Plantain.. 
Chesa... 
Green  Foxtail.. 
Slender  Foxtail.. 
Wild  Mustard.. 
Yellow  Foxtail.. 
White  Campion.. 

Rough  Cinqu^oil 

Cut-leaved  Cranesbill 

Lamb's  Quarters 

Larger  Mouse-ear  Chickwced.. 

Sedges 

Yarrow 

Blue  Field-madder 

Hairy  Tare 

Velvet  Grass 

Corn  Cockle 

Rushes 

Cleavers 

Darnel 

Black  Bindweed..- 

Ragweed 

Soft  Chess 

Upright  Chess 

Rat's-tail  Fescue  Grass 

Apetalous  Peppergrass 

Lady's  Thumb 

Wild  Peppergrass '.... 

Mountain  Mint 

Large  Crab-grass 

Sleepy  Catch-fly 

Spring  Vetch 


178  samples 
samples 
138  samples 
110  samples 
102  samples 
09  samples 
98  samples 
96  samples 
78  samples 
66  samples 
59  samples 
56  samples 
53  samples 
49  samples 
49  samples 
46  samples 
44  samples 
42  samples 
41  samples 
40  samples 
39  samites 
38  samples 
37  samples 
37  samples 
32  samples 
31  samples 
31  samples 
29  samples 
29  samples 
28  samples 
28  samples 
26  samples 
26  samples 
24  samples 
23  samples 
23  samples 
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TABLE  NO.  4— Continued. 


37 
38 
39 
40 
41 
42 
43 
44 

45  I 

46  I 

47  I 
48 
49 
50  I 


Scientifio  Name 


Common  Name 


Carez  oephalophora 

Panicum  capillare 

Valerianella  sp 

Syntherisma  lineaiifl 

Veronica  arvensia 

Bursa  Buna-pastoris 

Daucus  carota 

Panieularia  nervata 

Piantago  ariatata 

Conringia  orientalis 

Prunella  vulgaris 

Allium  vineale 

Lithospermum  arvense.. 
Anthyllis  Vulneraria 


Oval-headed  Sedge 

Witch-grass 

Corn  Salad 

Small  Crab-grass 

Com  Speedwell 

Shepherd's  Purse 

Wild  Carrot 

Nerved  Manna-grass 

Large-bracted  Plantain . . 

Haie'ft-ear  Mustard 

Heal-all 

Wild  Onion 

Com  Cromwell. 

Kidney  Vetch 


I    Found  in 

.  22  samples 
22  lampW 
21  sampla 

.     20  samples 

.  20  samples 
19  samples 
18  samples 

. '    18  samples 

16  samples 
I 

16  sampiei 

16  samples 
. '    15  samples 

15  samples 
.     15  sample 


Cleaning  Tobacco  Seed. 

Two  years  ago  this  Division  began  a  new  line  of  work,  that  of  clean- 
ing tobacco  seed  for  farmers  of  the  State.  Most  gratifying  reports  have 
been  received  from  persons  for  whom  seed  was  cleaned.  The  following 
shows  the  trend  of  opinion  among  the  tobacco  farmers  in  regard  to  this 
new  line  of  work: 

"The  tobacco  seed  I  had  cleaned  by  the  Department  of  Agriculture  last 
year  I  gave  to  one  hundred  and  twenty-five  farmers,  and  find  them  all  pleased 
with  the  seed.  I  want  to  say  that  I  find  a  great  difference  in  the  results 
where  seeds  are  cleaned. 

"First.     I  get  stronger  plants  on  beds,  and  have  no  small,  inferior  plants. 

"Second.  The  tobacco  lives  better;  not  having  to  replant,  grows  evenly, 
not  having  any  late,  inferior  tobacco  to  contend  with. 

"Third.    It  matures  uniformly,  making  the  housing  of  the  crop  easier 

"Fourth.     I  get  a  better  grade  of  tobacco,  heavier  and  inore  uniform. 

"Fifth.  Better  plants,  regular  growth,  uniform  maturity,  heavier  crops, 
and  better  prices  I  find  to  be  the  result  of  cleaned  seed,  with  which  I  am 
much  pleased.    I  am  sending  you  today  my  seed  for  this  year  to  be  cleaned." 

From  a  very  small  beginning  this  work  has  grown  till  during  the 
past  year  we  recleaned  and  returned  to  the  tobacco  farmers  enough 
seed  to  plant  over  43,000  acres  of  tobacco.  The  farmers  are  thus  appre- 
ciating the  importance  of  clean  seed  for  the  tobacco  crop  as  well  as  for 
other  crops. 

The  planting  of  clean  seed  of  high  vitality  is  of  such  importance  that 
it  is  hoped  the  tobacco  farmers  of  the  State  will  take  advantage  of  the 
opportunity  the  Department  oflFers  and  have  all  of  their  seed  cleaned. 
This  work  can  be  done  more  efficiently  by  the  Department  than  by  the 
farmers,  as  the  Seed  Laboratory  has  special  apparatus  for  doing  this 
w^ork.     Several  times  the  quantity  of  seed  desired  for  sowing  should  be 
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sent  to  insure  a  sufficient  quantity  of  cleaned  seed.  The  seed  should  be 
sent  some  time  before  it  is  wanted.  The  Department  makes  no  charge 
for  cleaning  tobacco  seed. 

How  TO  Send  Seed  Samples  foe  Testing. 

Of  the  smaller  seed,  such  as  the  grasses  and  clovers,  about  three  or 
four  tablespoonfuls  is  a  sufficient  amount  to  send  for  testing.  Of  the 
larger  seeds,  as  com  and  oats,  about  a  cupful  is  necessary.  The  follow- 
ing information  should  accompany  all  samples:  ^Name  and  address  of 
wholesale  and  retail  dealer,  retail  price,  and  name  and  address  of 
sender.  Samples  should  be  securely  wrapped  and  addressed  to 
The  North  Carolina  Seed  Laboratory, 

Department  of  Agriculture, 
Raleigh,  N.  C. 


TABLE  No.  5. 
Tobacco  Seeds  Recleaned  for  the  Farmers  of  the  State. 


Laboraiory 
Number 


5136 
5165 
5184 
5108 
5199 
5118 
6136 
5183 
6151 
6126 
5124 
5123 
5096 
5092 
5104 
5196 
5164 
5101 
5160 
5205 
5170 


Name  and  Addreas  of  Sender 


J.  A.  Anderson,  R.  F.  D.  No.  6,  Oxford,  N.  C 

A.  D.  Atkinson,  Kenly,  N.  C 

W.  E.  Atkinaon,  Kenly,  N.  C 

J.  B.  Atwater,  Chapel  Hill,  N.  C 

W.  R.  Batigett,  Pilot  Mountain,  N.  C 

E.  T.  Barkley,  Elm  City,  N.  C 

J.  D.  Bamett,  R.  F.  D.  No.  8,  Burlington,  N.  C. 

H.  E.  Bcamer,  R.  F.  D.  No.  1,  Rush,  N.  C 

T.  A.  Blackwelder,  R.  F.  D.  No.  2,  Cana,  N.  C... 

A.  W.  Blalock,  Roxboro,  N.  C 

E.  R.  Blalock.  Roxboro,  N.  C ." 

W.  R.  Blalock,  Roxboro,  N.  C 

D.  C.  Blue,  White  Plains,  N.  C 

G.  J.  Blue,  White  Plains,  N.  C 

E.  L.  Boswell,  Union  Ridge,  N.  C 

Simeon  Bowling,  Durham,  N.  C _ 

S.  H.  Brantley,  Spring  Hope,  N.  C 

C.  A.  Bray,  Greensboro,  N.  C 

John  L.  Bray,  Jonesville,  N.  C 

W.  H.  Bray,  Jonesville,  N.  C 

Z.  B.  Britt,  Gamer,  N.  C 


Amount  of 
Recleaned 

Seed 
Returned 


185  c.  c. 
110  c.  c. 

90  0.  c. 
200  0.  c. 

95  0.  0. 
365  c.  c. 
140  c.  c. 

23c.c. 
160  c.  c. 
130  c.  c. 
520  c.  c. 
460  0.  c. 
125  0.  0. 
120  0.  0. 
950  0.  c. 

80  c.  c. 
205  c.  0. 

50  c.  c. 
100  c.  c. 

55  0.  c. 

177  c.  c. 
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TABLE  NO.  5— CONTINUSD. 


Laboratory 
Number 


5125 
5187 
5204 
5198 
5102 
5207 
5194 
5209 
5171 
5181 
5193 
5140 
5197 
5175 
5142 
5201 
5100 
5097 
5093 
5185 
5111 
5098 
5119 
5200 
5191 
5190 
5128 
5129 
5088 
5179 
5090 
5169 
5103 
5133 
5087 
5182 
5235 
5156 
5115 


Name  and  Addreas  of  Sender 


Frank  Brooks,  Roxboro,  N.  C 

H.  T.  Brown,  R.  F.  D.  No.  2,  Sandy  Ridge.  N.  C 

P.  G.  Brown,  R.  F.  D.  No.  2.  Cana,  N.  C 

8.  Browning,  R.  F.  D.  No.  1,  West  Durham,  N.  C 

A.  H.  Bryant,  R.  F.  D.  No.  1,  Jonesville,  N.  C 

J.  O.  Burgh,  Smith,  N.  C 

EUae  Carr,  Raleigh,  N.  C 

Elias  Carr,  Raleigh,  N.  C 

W.  J.  Cantrell,  R.  F.  D.  No.  2,  Burlington,  N.  C 

J.  W.  Chandler,  Ruffin,  N.  C 

C.  R.  Christian,  R.  F.  D.  No.  1,  Weatfield,  N.  C 

S.  P.  Christian,  Westfield,  N.  C 

8.  P.  Christian,  WestfieW,  N.  C 

T.  W.  Collins,  Elkin,  N.  C 

W.  A.  Connell,  Warren  Plains,  N.  C 

Scott  H.  Cox,  R.  F.  D.  No.  2,  Pinnacle,  N.  C 

Eddie  Cosart,  Sterna,  N.  C 

J.  H.  Craddock,  R.  F.  D.  No".  1,  Wentworth,  N.  C 

J.  M.  Crews,  R.  F.  D.  No.  3,  Kemersville,  N.  C 

J.  M.  Davis,  R.  F.  D.  No.  2,  Boonville.  N.  C 

H.  C.  Denny,  R.  F.  D.  No.  3,  Pinnacle,  N.  C 

A.  F.  Dickinson,  R.  F.  D.  No.  3,  Oxford,  N.  C 

J.  I.  Eason,  R.  F.  D,  No.  1,  Stantonsburg,  N.  C 

Lee  Essie.  Pilot  Mountain,  N.  C - 

C.  L.  Esaick,  R.  F.  D.  No.  2,  Pinnacle,  N.  C 

J.  D.  Esaick,  R.  F.  D.  No.  2,  Pinnacle,  N.  C 

Farmers  Exchange,  Stoneville,  N.  C 

....do 

E.  M.  Fearington,  Riggsbee,  N.  C 

Nathan  Fields,  Princeton,  N.  C 

H.  A.  Finch,  R.  F.  D.  No.  1,  KittreU,  N.  C 

J.  W.  Finch,  R.  F.  D.  No.  2,  Henderson,  N.  C 

J.  H.  Foushee,  R.  F.  D.  No.  1,  Roxboro,  N.  C 

...do 


Andrew  J.  Garm,  R.  F.  D.  No.  2,  Sandy  Ridge,  N.  C. 

J.  A.  Giles,  Durham,  N.  C 

P.  H.  GiU,  R.  F.  D.  No.  4,  Henderson,  N.  C 

S.  M.  Gordon,  Pinnacle,  N.  C 1 

Jaa.  M.  Gray,  R.  F.  D.  No.  3,  Durham,  N.  C 


Amount  of 
Recleaned 

Seed 
Returned 


260  c.  c. 

45  c.  G. 

20  c.  c. 
260  c.  c. 

95  c.  e. 

95c.c. 

90  c.  c. 
105  0.  c. 
130  0.  0. 

85o.  c. 

75  c.  c. 
580  c.  c. 
180  0.  c. 
130  c.  e. 
290  0.  o. 

75  0.  0. 
600  c.  c. 

92  c.  0. 
100  c.  0. 

62  c.  c. 
240  0.0. 

56  c.  G. 
210  c.  c. 

20  c.  c. 

85  c.  c. 

65  c.  c. 
180  o.  c. 
125  c.  c. 
100  c.  0. 
185  o.  c. 
150  0.  o. 
825  c.  c. 
840  0.  c. 
275  c.  0. 

75  c.  c. 

98  c.  0. 
420  0.0. 

55  0.  c. 
165  c.  e. 
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Laboratory 
Number 


Name  and  AddreesB  of  Sender 


Amount  of 
Recleaned 

Seed 
Returned 


5172 

5141 

5148 

5149 

5004 

5168. 

5113 

5112 

5114 

5143 

5105 

5180 

5167 

5173 

5147 

5203 

5208 

5127 

5130 

5005 

5168 

5120 

5187 

5146 

5158 

5132 

5152 

5102 

5176 

5161 

5106 

5150 

5121 

5138 

5144 

5134 

5122 

5145 

5154 


O.  B.  GuUie,  R.  F.  D.  No.  7,  Raleigh,  N.  C 

L.  D.  Hale,  R.  F.  D.  No.  1,  Danbuxy,  N.  C 

F.  M.  Halland,  R.  F.  D.  No.  2.  Kemersville.  N.  C 

C.  T.  Hamm.  Tobaccoville,  N.  C 

J.  W.  Hampton,  Clemmons,  N.  C 

....do 

A.  A.  Harris,  Roxboro.  N.  C 

A.  J.  Harris,  Roxboro,  N.  C 

G.  E.  Harris,  Roxboro.  N.  C 

M.  D.  Harris.  Durham,  N.  C 

C.  F.  Helsabeck,  Rural  HaU.  N.  C 

H.  O.  Helsabeck,  Rural  HaU,  N.  C 

J.  M.  Hester.  Belew  Creek.  N.  C 

J.  L.  Hill,  R.  F.  D.  No.  2.  Mocksville.  N.  C. 

Home  Savings  Bank,  Greensboro,  N.  C 

R.  A.  Hooper,  Corbett,  N.  C 

D.  R.  Hopkins,  Brown  Summit,  N.  C 

J.  T.  Horton,  R.  F.  D.  No.  1,  Chapel  HiU,  N.  C 

J.  L.  Jackson,  R.  F.  D.  No.  4,  Mt.  Airy,  N.  C 

J.  M.  Jackson,  R.  F.  D.  No.  1.  Stokeedale,  N.  C 

J.  I.  Larimore,  R.  F.  D.  No.  3,  Winston-Salem,  N.  C... 

C.  L.  Lasater,  R.  F.  D.  No.  4,  Apex,  N.  C 

....do 

A.  B.  Lassiter,  Smithfield,  N.  C 

H.  L.  Leonard,  R.  F.  D.  No.  3.  Lexington,  N.  C 

J.  C.  McCulloch,  R.  F.  D.  No.  8,  Burlington,  N.  C 

H.  C.  Martin,  Stoneville,  N.  C 

J.  V.  MitcheU,  StonevUle,  N.  C '.. 

E.  W.  Neel,  R.  F.  D.  No.  2,  Princeton,  N.  C 

J.  P.  Pace,  R.  F.  D.  No.  1,  Mebane,  N.  C 

Jule.  Pace,  R.  F.  D.  No.  1,  Watson,  N.  C 

N.  L.  Pace,  R.  F.  D.  No.  1,  Mebane,  N.  C 

W.  R.  Parks,  White  PUins,  N.  C 

E.  H.  Parrish,  Rougemont,  N.  C _ 

....do 

L.  P.  Pell,  Pilot  Mountain,  N.  C 

M.  A.  Phelps,  Clemmons,  N.  C , 

A.  P.  Pickett,  R.  F.  D.  No.  1,  Durham,  N.  C 

Alfred  Plummer,  Middleburg,  N.  C 


00  c.  c. 
08  c.  c. 
15  0.  0. 

135  c.  c. 

100  0.  c. 

145  0.  o. 

475  0.  c. 

380  0.0. 
12240  0.  c. 

105  0.  c. 

215  0.  c. 
200  c.  0. 

100  0.  c. 

85  0.0. 
17603  0.  G. 

35  0.0. 

85  o.  c. 
225  0.  c. 
110  c.  c. 

47  0.  c. 

45  c.  c. 
230  e.  c. 

85  0.  c. 
335  0.  0. 

80  c.  o. 

70  c.  c. 
675  0.  c. 
530  0.  0. 

52  c.  c. 

35  c.  o. 

88  c.  0. 

50  c.  0. 
125  c.  c. 

65  c.  c. 

68  c.  c. 
165  c.  c. 
140  0.  c. 
243  CO. 
250  0.0. 
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Laboratory 
Number 
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TABLE  No.  5— CoNTiwuBD. 


Name  and  Addreaa  of  Sender 


6177 
6206 
6167 
6180 
6130 
1566 
5131 
5106 

6iog 

5188 
6091 
5155 
5174 
6110 
5116 
5153 
5117 
5178 
5150 
5107 
5080 
5099 


W.  P.  Ray,  R.  F.  D.  No.  1,  Smith,  N.  C 

J.  W.  Reece,  Mt.  Airy,  N.  C 

J.  E.  Roberts,  Stoneville,  N.  C 

W.  L.  Rudd,  Jericho,  N.  C 

C.  F.  Shield.  R.  F.  D.  No.  1,  Kemeraville,  N.  C 

H.  D.  Shields.  R.  F.  D.  No.  1,  Eemersville,  N.  C 

W.  Ed.  Shugart,VadkinviUe,  N.  C 

J.  R.  Smith,  Altamahaw,  N.  C 

J.  S.  Smith.  R.  F.  D.  No.  1,  White  Plains.  N.  C 

J.  W.  Smithwick,  Manson,  N.  C 

R.  W.  Snow,  Cnitchficld,  N.  C 

,  S.  J.  E.  Summers,  R.  F.  D.  No.  2,  Altamahaw,  N.  C... 

I  Pervis  TiUey,  Bahama,  N.  C 

'  Wm.  Thomas,  HightoweTS,  N.  C 

O.  B.  Umstead,  Stagville,  N.  C 

L.  R.  WcUons,  Raleigh,  N.  C 

W.  T.  White,  R.  F.  D.  No.  1,  Rusk.  N.  C 

Wm.  M.  Whitefield,  R.  F.  D.  No.  3,  Hurdle  Mills,  N.  C. 

J.  C.  WhitseU,  R.  F.  D.  No.  4,  Burlington,  N.  C 

E.  W.  Wilkins,  R.  F.  D.  No.  2,  Burlington,  N.  C 

Jno.  H.  Wilkins,  R.  F.  D.  No.  2,  Burlington,  N.  C 

J.  E.  Williams,  R.  F.  D.  No.  1,  Chapel  HUl,  N.  C 

J.  H.  Williams,  R.  F.  D.  No.  1,  Chapel  Hill,  N.  C 

J.  P.  WiUon,  R.  F.  D.  No.  2,  Madison,  N.  C 

Total 


Amount  of 
Reeleaned 

Seed 
Returned 


57  0.  c. 
100  0.  c. 
105  0.  0. 

80  0.  c. 

75  c.  0. 

00  0.0. 
100  c.  c. 

92  CO. 
115  c.  0. 
445  0.  c. 
170  0.  c. 
265  c.  c. 
38108  0.  c. 
110  CO. 
210  c  c. 
205  cc 
260  0.  c. 
135  c.  c 
300  c.  c. 

75  0.  c. 
290  cc 
275  0.  c. 
100  c  c 
132  c.  c 
88270  c  0. 
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TABLE  No.  6. 

Agricultural  Seeds  From  the  Following  43  Wholesale  Dealers 
Were  Collected  From  the  !N^orth  Carolina  Market  and 
Tested.  * 

Dealer,  Location, 

Adams  Grain  and  Provision  Co Asheville,  N.  C. 

Adams  Grain  and  Provision  Co Nashville,  Tenn. 

Adams  Grain  and  Provision  Co Norfolk,  Va. 

Adams  Grain  and  Provision  Co Richmond,  Va. 

Barnard,  W.  W.,  6  Co Chicago,  111. 

Beveridge,  S.  T.,  6  Co Richmond,  Va. 

Bolglano,  J.,  6  Son Baltimore,  Md. 

Buffington,  J.  J.,  &  Co Baltimore,  Md. 

Buist,  Robert.  Seed  Co Philadelphia.  Pa. 

Carter,  Venable  &  Co Richmond,  Va. 

Corbett  Co.,  The Wilmington,  N.  C. 

Dlggs  6  Beadles    Richmond,  Va. 

Dixon  &  Etheridge  Goldsboro,  N.  C. 

Gore,  D.  L.,  &  Co Wilmington,*  N.  C. 

Griffith  &  Turner  Co Baltimore,  Md. 

Hackney,  Broyles  6  Lackey  Co Knoxvllle,  Tenn. 

Hall  &  Pearsall   Wilmington,  N.  C. 

Hardin,  Hamilton  &  Lewman Louisville,  Ky. 

Harsh   Grain   Co Nashville,  Tenn. 

Hickory  Seed  Co Hickory,  N.  C. 

Hines,  E.  G Goldsboro,  N.  C. 

Landreth,  D.,   Seed  Co Bristol,  Pa, 

Leonard  Seed  Co Chicago,  111. 

Lewis  &  Chambers Louisville,  Ky. 

Logan  &  Co Nashville,  Tenn. 

Louisville  Seed  Co Louisville,  Ky. 

Mayo  Milling  Co Richmond,  Va. 

Meadows,  J.  A New  Bern,  N.  C. 

Moose,  George Newton,  N.  C. 

National   Seed  Co Louisville,  Ky. 

Reid,  D.  P.,  &  Bro Norfolk,  Va. 

Rice,  J.  B.,  Seed  Co Cambridge,  N.  Y. 

Richardson,  W.  F.,  Jr.,  &  Co Richmond,  Va. 

Roper  &  Co • Petersburg,  Va. 

Savage,  N.  R.,  &  Son Richmond,  Va. 

Scarlett,  Wm.  G.,  &  Co Baltimore,  Md. 

Simpson,  W.  A.,  &  Co Baltimore,  Md. 

Slate  Seed  Co South  Boston,  Va. 

Smith  Seed  &  Feed  Co Danville,  Va. 

Southern   Distributing   Co Norfolk,  Va. 

Tate,  W.  R Nashville,  Tenn. 

Tennessee   Grain   Co Nashville,  Tenn. 

Wood,  T.  W.,  &  Sons Richmond,  Va. 
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TABLE  No.  7. 

Addresses  and  Names  of  288  Betail  Dealers  in  106  Towns^  From 
Whom  Agricultural  Seed  Samples  Were  Collected  and  Tested. 
Location.  Dealer. 

Ahoskie   S.  E.  Dilday. 

Ahoskie   J.  T.  Williams  &  Bro. 

Ashboro   McCrary  Hardware  Co. 

Ashboro    J.  T.  Turner. 

Ashevllle    Grant's  Pharmacy. 

Asheville    T.  S.  Morrison  &  Co. 

Asheville    Slayden,  Fakes  &  Co. 

Asheville    U  R.  Strieker. 

Ayden    R.  C.  Cannon  ft  Sons. 

Ayden H.  G.  Mumford.  ' 

Benson   J.  H.  Boone  ft  Son. 

Benson   W.  N.  Stewart. 

Brevard   W.  S.  Ashworth  ft  Sons. 

Brevard Brevard  Hardware  Co. 

Bryson  ^ity  J.  H.  Ditmore. 

Burgaw C.  Harrell  ft  Son. 

Burlington Coble-Bradshaw  Co. 

Burlington Holt  ft  May. 

Burlington Jos.  A.  Iseley,  Bros,  ft  Co. 

Cameron Farmers  Union  Supply  Co. 

Cameron M.  McL.  McKeithen. 

Canton J.  C.  Cole. 

Canton G.  L.  Hampton. 

Chadbourn Chadboum  Grocery  Co. 

Chadbourn Lonlenon  6  Lonlenon. 

Charlotte Bridgers  6  Co. 

Charlotte Davidson  ft  Wolfe. 

Charlotte Farmers  Supply  Co. 

Charlotte W.  J.  Fite. 

Charlotte Johnston  Bros. 

Clinton Aman  Grocery  Co. 

Clinton J.  G.  Hobbs. 

Clinton J.  C.  Peterson. 

Clinton B.  F.  Powell. 

Concord H.  M.  Blackwelder. 

Concord Cline  ft  Moose. 

Concord W.  J.  Glass. 

Concord H.  L.  Parks  ft  Co. 

Concord White,  Morrison,  Flowe  Co. 

Dunn   Hood  &  Grantham. 

Dunn Johnson  Bros. 

Dunn James  B.  Jordan. 

Dunn J.  L.  Thompson. 

Durham Byrd  ft  Upchurch. 

Durham Carlton-Hackney  Drug  Co. 

Durham  Carpenter  Bros. 

Durham  Five  Points  Drug  Co. 

Durham Haywood  ft  Boone. 

Durham C.  E.  King  ft  Sons. 

Durham J.  T.  Rogers  ft  Co. 

Edenton H.  C.  Prevatt. 

Elizabeth  City T.  P.  Nash. 

Elizabeth  City Spence  ft  Hollowell  Co. 

Elizabeth  City W.  S.  White  ft  Co. 

Elm  City E.  O.  McGowan. 

Elm  City R.  S.  Wells. 

Enfield Bellamy  ft  Co. 
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Dealer.  Location, 

Enfield  Curtis-Parson  Co. 

Enfield  Curtis,  Pierce  &  Co. 

Enfield Lawrence  Bros. 

Enfield  B.  D.  Mann. 

Fairmont A.  J.  Floyd. 

FarmviUe R.  U  Davis  6  Bros. 

Farmville T.  L.  &  W.  J.  Turnage  Co. 

FayetteviUe  '. A,  S.  Huske. 

Fayetteville A.  E.  Rankin  &  Co. 

Forest  City Florence  Mills. 

Franklinton   Franklin  Grocery  Co.  , 

Frankllnton   McGliee-Joyner  Co. 

Franklinton Whedbee  &  Morris. 

Franklinton   C.  S.  Williams. 

Fremont Geo.  D.  Best  6  Son. 

Fremont Hooks,  Bellame  &  Co.  ^ 

Fremont Z.  M.  L.  Peacock. 

Fremont Yelverton  &  Bros. 

Gastonia    Gaston  Seed  6  Provision  Co. 

Gastonia    M.  T.  Parham  &  Co. 

Goldsboro    M.  J.  Best    &  Sons. 

Goldsboro    H.  L.  Bizzell. 

Goldsboro   Geo.  E.  Daniels. 

Goldsboro   Deans  &  Moye  Co. 

Goldsboro    Z.  M.  L.  Jeffreys. 

Goldsboro    Thompson  6  Sons. 

Goldsboro   T.  N.  Waters  &  Bro. 

Goldsboro    Williams  Drug  Store. 

Goldsboro   W.  V.  Williams. 

Greensboro  Carolina  Warehouse. 

Greensboro  J.  F.  Fulton. 

Greensboro  R.  G.  Hiatt  &  Co. 

Greensboro  C.  Scott  &  Co. 

Greenville  J.  B.  Johnston. 

Greenville  J.  R.  &  J.  G.  Moyes. 

Greenville  L.  M.  Savage. 

Gulf  W.  S.  Russell. 

Halifax  N.  L.  Stedman  &  Co. 

Henderson   Beacom  Supply  Co. 

Henderson   E.  G.  Davis  &  Son  Co. 

Henderson   Parham  Supply  Co. 

Henderson   ' W.  W.  Parker. 

Henderson   Geo.  A.  Rose  &  Co. 

Henderson  Thomas  Bros. 

Henderson   Whlte-Hlght  Co. 

HendersonviUe  Byers  Bros. 

Hendersonville  Farmers  Hardware  &  Supply  Co. 

HendersonviUe  J.  O.  Houston  6  Sons. 

Hendersonville   F.  V.  Hunter. 

Hendersonville  Hunter's  Pharmacy. 

Hickory    Boyd  Feed  Co. 

Hickory  City  Feed  Co. 

Hickory  Hickory  Seed  Co. 

High  Point Beeson  Hardware  Co. 

High  Point High  Point  Hardware  Co. 

Hillsboro Geo.  A.  Durham. 

Hillsboro H.  L.  Parrish. 

Hillsboro H.  W.  &  J.  C.  Webb. 

Kenly   G.  G.  Edgerton  6  Son. 

Kenly  J.  T.  Egerton. 

Kings  Mountain Kiser  6  Mauney. 

Kings  Mountain W.  A.  Mauney  &  Bro. 
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Dealer.  Location. 

Kings  Mountain Patterson  Grocery  Co. 

Kinston Ray  Dawson. 

Kinston Henry  E^unn. 

Kinston J.  E.  Hood  &  Co. 

Kinston T.  W.  Mewborn  &  Co. 

Kinston Temple  Drug  Co. 

LaGrange    Isbel  &  Peele. 

LaGrange    E.  S.  Mewborn. 

LaGrange    T.  W.  Pace. 

Laurinburg  John  F.  McNair. 

Lenoir  Harrison  &  Co. 

Lexington   Robert   L.   Leonard. 

Lexington   '. .  .Lexingtpn  Hardware  Co. 

Lexington   S.  L.  Owen  &  Co. 

Lincolnton   Lowing  &  Costner. 

Llncolnton   J.  H.  Rudisill  6  Co. 

Littleton Eugene  Johnson. 

Littleton Littleton  Feed  &  Grocery  Co. 

Littleton Littleton  Grocery  Co. 

Littleton J.  H.  Newsom. 

Littleton S.  J.  Stallings. 

Loulsburg   Allen  Bros.  Co. 

Louisburg L.  P.  Hicks. 

Loulsburg   McKinne  Bros. 

Lucama Lucas  &  Bass  Co. 

Lucama   W.  J.  Newsom  &  Bro. 

Lumberton  L.  H.  Caldwell. 

Lumberton M.  W.  Floyd. 

Magnolia  George  Edwards. 

Magnolia  Roy  Hill  Co. 

Magnolia J.  C.  Home. 

Magnolia Theo.  Mlddleton. 

Marion  J.  D.  Blanton. 

Marion  Gaston  &  Tate. 

Marshall  W.  J.  Gudger  &  Son. 

Marshall  T.  N.  James  &  Co. 

Marshall  Madison  County  Farmers  Union. 

Marshall  A.  L.  Plemmons. 

Marshall  Tweed  &  Franklin. 

Maxton J.  W.  Carter. 

Maysvllle A.  C.  Foster. 

Mocksvllle J.  T.  Angell. 

Mocksvllle Walker's  Bargain  House. 

Monroe F.  B.  Ashcraft. 

Mooresville   Harris  &  McNeely. 

MooresviUe    W.  M.  Neel  &  Co. 

Morganton   W.  A.  Leslie. 

Morganton   Shuping  &  Poteat. 

Mount  Airy W.  E.  Merrltt  &  Co. 

Mount  Airy Mount  Airy  Feed  Store. 

Mount  Airy F.  L.  Smith  Hardware  Co. 

Mount  Gllead  Bruton  &  Co. 

Mount  Gllead Farmers  Supply  Co. 

Mount  Gllead Thomas  H.  Graham. 

Mount  Gllead  Frank  McAuley. 

Mount  Gllead J.  A.  McAuley. 

Mount  Gllead  Mount  Gllead  Store  Co. 

Mount  Olive  Y.  H.  Knowles. 

Mount  Olive  J.  M.  Lewis. 

Mount  Olive  E.  G.  Martin,  Son  &  Co. 

Mount  Olive Mount  Olive  Grocery  ft  Hardware  Co. 

Murphy R.  H.  Hyatt  ft  Co. 
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Dealer,  Location. 

Nashville Arrington-Bissett  Co. 

Nashyille Cockerell  6  Williams  Co. 

Nashville King  Cooperative  Co. 

Nashville Nash  Supply  Co. 

Nashville Planters  Supply  Co. 

Nashville J.  D.  Winstead  &  Son. 

New  Bern  J.  F.  Clarke. 

New  Bern C.  B.  Hill. 

New  Bern  C.  L.  Spencer. 

Newton  George  Moose. 

Norwood  Hart  Drug  Co. 

Oxford Breedlove  6  McFarland. 

Oxford J.  D.  Brooks. 

Oxford J.  W.  &  D.  S.  Fuller. 

Oxford Horner  Bros. 

Oxford Lyon-Winston  Co. 

Oxford R.  S.  Montague. 

Oxford Winston-Long  Co. 

Parmele  J.  C.  Bryan  &  Co. 

Parmele Gray  &  Roebuck. 

Plymouth A.  L.  Owens. 

Raeford    N.  S.  Blue  &  Co. 

Rejdsville J.  H.  Burton. 

Reidsville Harris  &  Hubbard. 

Reidsville Hazell  &  Mims. 

Reidsville W.  P.  Ware.  ' 

Robersonville  Roberson-Hollday  Co. 

Robersonville J.  H.  Roberson  &  Co. 

Robersonville W.  A.  Roberson  &  Co. 

Rockingham *....». .  .McRae  Grocery  Co. 

Rocky  Mount  Dozier  &  Griffin.      * 

Rocky  Mount  George  S.  Edwards. 

Rocky  Mount H.  C.  Joyner. 

Rocky  Mount T.  L.  Warsley. 

Rocky  Mount W.  T.  Williford. 

Roxboro  , Garrett  &  Stanfield  Co. 

Roxboro    C.  H.  Hunter. 

Roxboro Sergeant  &  Clayton. 

Roxboro    Hugh  Woods. 

Rural  Hall   E.  L.  Riser  &  Co. 

Rutherfordton   Thompson  &  Watkins. 

Rutherfordton   Williams  &  Erwin. 

Salisbury    W.  L.  Klutz. 

Salisbury    M.  C.  Rufty. 

Salisbury    Union  Warehouse. 

Sanford Lee,  Stone  &  Co. 

Sanford Wllklns,  Ricks  ft  Co. 

Scotland  Neck  Edwards  ft  Co. 

Scotland  Neck W.  T.  Hancock  &  Co. 

Scotland  Neck  M.  Hoffman  ft  Bro. 

Selma C.  E.  Kornegay. 

Selma Selma  Supply  Co. 

Shelby    R.  E.  Campbell. 

Shelby    j.  N.  DQllinger. 

Shelby    H.  E.  Kendall. 

Shelby    W.  B.  Palmer's  Sons. 

Shelby   Paul  Webb. 

Siler  City   The  Hardware  Store. 

Smithfleld  Austin-Stephenson  Co. 

Smithfield   Carter-Underwood  Co. 


Digitized  by  VjOOQIC 


18  Thb  Bulletin 

Dealer,  Location. 

Smlthfleld  W.  M.  Sanders. 

Spring  Hope N.  B.  Finch  6  Co. 

Spring  Hope W.  H.  Griffin  ft  Co. 

Spring  Hope T.  C.  May  &  Son. 

Statesville ' Miller-McLean  Supply  Co. 

Statesville J.  B.  Sloop. 

Sylva B.  H.  Cathey  &  Co. 

Sylva Sylva  Cash  Store. 

Sylva Sylva  Supply  Co. 

Tarboro W.  S.  Clarke  &  Sons. 

Tarboro   R.  B.  U  Cook. 

Tarboro    R.  B.  Peters  Grocery  Co. 

Taylorsville  J.  B.  Barnes. 

Thomasville   Crutchfleld  Hardware  Co. 

Thomasville   Thomasville  Drug  Co. 

Troy   G.  W.  Allen  6  Sons. 

Troy   A.  W.  E.  Capel. 

Troy  Saunders  &  Co. 

Wadesboro Parsons  Drug  Co. 

Wallace Duplin  Grocery  Co. 

Wallace Hall  Mercantile  Co. 

Wallace Wallace  Grocery  Co. 

Warrenton  Burroughs  Grocery  Co. 

Warsaw  J.  B.  Cox. 

Warsaw  Hobbs  &  Russ. 

Washington Walter  Credle  &  Co. 

Washington    Hardy  Drug  Co. 

Waxhaw   Wolfe  Drug  Co. 

Waynesville Chautauqua  Drug  Co. 

Weldon    L.  J.  l^oore. 

Weldon    .* W.  T.  Parker. 

Whitakers Whitaker's  Pharmacy. 

Wilkesboro Miller  Grocery  Co. 

Wllkesboro N.  B.  Smyhey. 

Wilkesboro,  North  C.  Call. 

Williamston Anderson-Crawford  Co. 

Williamston Harrison  Bros.  &  Co. 

Wilson ' Hadley-Harriss  Co. 

Wileon Doane  Herring. 

Wilson Wilson  Drug  Co. 

Wilson Wilson  Grocery  Co. 

Windsor J.  P.  Freeman. 

Winston-Salem J.  J.  Adams'  Sons  Co. 

Winston-Salem T.  M.  Benton. 

Winston-Salem Farmers  Cash  and  Feed  Store. 

Winston-Salem Farmers  Union  Agency  Co. 

Winston-Salem B.  A.  Poindexter. 
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TABLE  No.  8. 

Vegetable  Seeds  From  the  Following  16  Wholesale  Dealers  Were 
Collected  From  the  North  Carolina  Market  and  Tested. 
Dealer,  Location, 

Barnard,  W.  W.,  &  Co Chicago,  111. 

Bolgiano,  J.,  &  Son : Baltimore,  Md. 

Bulst,  Robert,  Co , Philadelphia,  Pa. 

Burpee,  W.  Atlee,  &  Co Philadelphia,  Pa. 

Clarke,  Eiverett  B.,  Seed  Co Milford,  Conn. . 

Crosman   Bros.   Co Rochester,  N.  Y. 

Diggs  6  Beadles Richmond,  Va. 

Ferry,  D.  M.,  6  Co Detroit,  Mich. 

Griffith  ft  Turner Baltimore,  Md. 

Lake  Shore  Seed  Co Dunkirk,  N.  Y. 

Landreth,  D.,  Seed  Co Bristol,  Pa. 

Leonard  Seed  Co Chicago,  111. 

May,  L.  L.,  ft  Co St.  Paul,  Minn. 

Rice,  J.  B.,  Seed  Co. Cambridge,  N.  Y. 

Wood,  Stubbs  ft  Co Louisville,  Ky. 

Wood,  T.  W.,  ft  Sons .Richmond,  Va. 

TABLE  No.  9. 

Addresses  and  Names  of  218  Retail  Dealers  in  97  Towns  From 
Whom  Vegetable  Seed  Samples  Were  Collected  and  Tested. 
Location,  Dealer, 

Aberdeen Standard  Store  Co. 

Ahoskie   S.  J.  Dilday. 

Albemarle  E.  C.  Kirk. 

Albemarle  Morrow  Bros,  ft  Heath  Co. 

Albemarle  Shankle-Snuggs  Co. 

Ashevllle  Grant's  Pharmacy. 

Beaufort  Beaufort  Drug  Co. 

Beaufort  Potter  Bros. 

Beaufort M.  R.  Springle. 

Belhaven   W.  H.  Bowen  ft  Son. 

Benson W.  F.  Smith. 

Boardman   Buthers  Lumber  Co. 

Brevard   Brevard  Hardware  Co. 

Burgaw C.  Harrell  ft  Son. 

Burgaw Singestory  Drug  Co. 

Canton  , W.  G.  Cole. 

Chadboum  Brown  Mercantile  Co. 

Charlotte Charlotte  Drug  Co. 

Charlotte W.  L.  Hond  ft  Co. 

Charlotte Reese  ft  Alexander,  Inc. 

Charlotte Woodall  ft  Sheppard. 

Clinton D.  M.  Patrick  ft  Co. 

Clinton J.  C.  Peterson. 

Clinton ' B.  F.  Powell. 

Clinton H.  S.  Southerland. 

Cofleld Hill  Bros. 

Concord  Cabarrus  Drug  Co. 

Concord Cook  ft  Harris. 

Concord  Davis  Drug  Co. 

Concord  Dove-Bost  Co. 

Concord  Gibson  Drug  Co. 

Davidson  Armour  Bros,  ft  Thompson. 

Dover  W.  A.  Wilson. 
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Location.  Dealer, 

Dunn  N.  A.  Bell  &  Co. 

Dunn   Hood  &  Grantham. 

Dunn  Robinson  Bros. 

Edenton  W.  R.  Brothers. 

Eden  ton W.  A.  Leggett. 

Edenton J.  A.  Mitchener. 

Edenton Mltchener's  Pharmacy. 

Edenton W.  S.  White. 

Elizabeth  City Spence  &  HoUowell. 

Elizabeth  City W.  S.  White  &  Co. 

Elm  City J.  L.  Bailey. 

Elm  City J.  W.  Sharp. 

Enfield   Harrison  &  Hill  Drug  Co. 

FarmvlUe    T.  L.  &  W.  J.  Turnage  Co. 

Payettevllle  A.  J.  Cook  &  Co. 

Fayettevllle  J.  B.  Fields. 

Fayetteville  A.  S.  Huske. 

Frankllnton Franklin  Grocery  Co. 

Franklinton    T.  L.  Joyner. 

Gastonla    Adams  Drug  Co. 

Gastonia    Gaston  Seed  &  Provision  Co. 

Gastonla    Kennedy's  Drug  Co. 

Gastonla    Torrence  Drug  Co. 

Goldsboro M.  J.  Best  &  Son. 

Goldsboro George  E.  Daniels. 

Goldsboro Deans  &  Moye  Co. 

Goldsboro Z.  M.  L.  Jeffreys. 

Goldsboro B.  G.  Thompson  &  Son. 

Goldsboro T.  N.  Waters  &  Bro. 

Greensboro   J.  F.  Fulton. 

Greensboro C.  Scott  &  Co. 

Greenville   J.  B.  Johnston. 

Greenville   J.  L.  Stashey. 

Greenville   John  L.  Wooten  Drug  Co. 

Halifax Furgerson  Drug  Co. 

Hamlet Hamlet  Pharmacy. 

Hamlet Earle  Morrow  Drug  Store. 

Hamlet E.  L.  Rhodes. 

Henderson  W.  W.  Parker. 

Henderson  Thomas  Bros. 

Hendersonville    Bradsher's  Pharmacy. 

Henderscnville    T.  B.  Carson. 

Hertford W.  S.  Blanchard  &  Son. 

Hertford Divers  &  Roper. 

Hertford Watson  &  Wlnslow. 

High  Point S.  F.  Brown  &  Co. 

High  Point ; Mann  Drug  Co. 

Jackson    E.  S.  Barrett  &  Co. 

Jackson    Taylor  &  Cowan. 

Jacksonville   G.  T.  Walton  &  Co. 

Kings  Mountain Barnes-Finger  Drug  Co. 

Kings  Mountain Klser  &  Mauney. 

Klnston   Henry  Dunn. 

Klnston   J.  E.  Hood  &  Co. 

Klnston    Lenoir  Drug  Co. 

Klnston   E.  B.  Marston  Drug  Co. 

Klnston   Temple  Drug  Co. 

LaGrange  F.  Barwick. 

LaGrange  E.  S.  Mewbom. 

LaGrange E.  E.  Rouse  &  Co. 

Laurlnburg J.  T.  Fields. 

Laurlnburg R.  Q.  Stone. 
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Location.  Dealer, 

Lincolnton  W.  C.  Asbury. 

Llncolnton  Lawnings  Drug  Store. 

Lincolnton  Lowing  &  Gostner. 

Lincolnton   J.  H.  Rudislll  &  Co. 

Littleton   Herbert  Smith. 

Louisburg Aycock  Drug  Co. 

Louisburg Beasley-Austin  Drug  Co. 

Louisburg F.  R.  Pleasants. 

Madison Madison  Grocery  Co. 

Magnolia J.  C.  Home. 

Magnolia P.  D.  Scott  &  Co. 

Marion Davis  Pharmacy. 

Maxton    E.  L.  Burns. 

Maxton    A.  L.  Jones. 

Monroe English  Drug  Co. 

Monroe Latham  &  Richardson. 

Monroe C.  N.  Simpson,  Jr. 

Monroe Dr.  S.  J.  Welsh  &  Son. 

Morehead  City J.  B.  Morton. 

Morganton L.  A.  Kincaid. 

Morganton Leslie  Drug  Store. 

Mount  Airy  . . .  / W.  P.  Midkifif. 

Mount  Airy Mount  Airy  Peed  Store. 

Mount  Airy The  Peoples  Drug  Store. 

Mount  Airy I.  W.  West  Drug  Co. 

Mount  Gilead Bruton  &  Co. 

Mount  Olive M.  R.  Jennett. 

Mount  Olive Y.  H.  Knowles. 

Mount  Olive J.  M.  Lewis. 

Mount  Olive Martin  &  Price  Co. 

Mount  Olive Mount  Olive  Grocery  and  Hardware  Co. 

Mount  Olive M.  W.  Pope. 

Nashville Nash  Supply  Co. 

Nashville J.  D.  Winstead  &  Son. 

New  Bern J.  p.  Clarke. 

New  Bern  B.  B.  Davenport. 

New  Bern  p.  s.  Duffy. 

New  Bern  C.  L.  Spencer. 

New  Bern  S.  W.  Willis. 

Newton    Clarence  Clapp. 

Norwood    Hart  Drug  Co. 

Oriental  W.  J.  Morgan. 

Oxford    Hamilton  Drug  Co. 

Oxford    J.  T.  Sizemore. 

Oxford L.  Thomas. 

Plymouth Alexander  &  Blount. 

Plymouth Tom  L.  Smith. 

Plymouth Henry  L.  Spruill. 

Polloksville H.  A.  Chadwick. 

Proctorville Barnes  Bros. 

Raeford    Raeford  Hardware  Co. 

Red  Springs Red  Springs  Drug  Co. 

Red  Springs John  J.  Steward  Co. 

Red  Springs  John  J.  Thrower  Co. 

Reidsville    W.  S.  Allen. 

Reidsville   Petzer  &  Tucker. 

Reidsville    Harris  &  Hubbard. 

Roanoke  Rapids Wells   Dilery. 

Robersonville  Roberson,  Cory  &  Co. 

RobersonvlUe  J.  H.  Roberson  &  Co. 

Rockingham  E.  N.  Covington  &  Co. 

Rockingham  Eagle  Pharmacy. 
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Location,  Dealer, 

Rockingham  L.  G.  Fox. 

Rockingham  B.  D.  Whltelock.  , 

Rocky  Mount  Fitzgerald  Drug  Co. 

Rocky  Mount H.  C.  Joyner.  I 

Rocky  Mount Kyser's  Drug  Store. 

Rocky  Mount C.  R.  L.  Matthews 

Reeky  Mount May  &  Gorman. 

Roseboro  D.  W.  Tart. 

Salisbury J.  W.  McPherson  ft  Co. 

Salisbury M.  C.  Rufty. 

Scotland  Neck  G.  T.  Whitehead  &  Co. 

Selma  Selma  Drug  Co. 

Felma Selma  Supply  Co. 

Shelby H.  E.  Kendall. 

Smithfleld  W.  M.  Sanders. 

Star .♦ Mitchell  &  Barrow. 

Tarboro   R.  E.  L,  Cook. 

Tarboro   Roblnson-Ruffln  Co. 

Tarboro  Tarboro  Grocery  Co. 

Vanceboro  H.  L.  Arnold. 

Wadesboro    Fox  &  Lyon. 

Wadesboro    Parson  Drug  Co. 

Wadesboro    V.  F.  Tarlton. 

Wallace Murray  ft  Armstrong. 

Walnut-  Cove Golden  Rule  Drug  Store. 

Warrenton Burroughs  Grocery  Co. 

Warrenton Hunter  Drug  Co. 

Warsaw  W.  D.  Thomas  ft  Co. 

Washington  Blount  Pharmacy. 

Washington  W.  A.  ft  J.  G.  Blount. 

Washington  A.  J.  Cox  ft  Co. 

Washington  Walter  Credle  ft  Co. 

Washington  Hardy  Drug  Co. 

Washington  E.  K.  Willis. 

Washington  Worthy  ft  Etheridge. 

Waxhaw  Harris  Bros. 

Waynesville Chautauqua  Drug  Co. 

Waynesville — Miller  Bros. 

Weldon E.  Clarke. 

Wilkesboro   Miller  Grocery  Co. 

Williamston Theo.  Roberson  ft  Cb. 

Williamston Saunders  ft  Fowden. 

Wilmington  R.  R.  Bellamy. 

Wilmington  J.  H.  Hardin. 

Wilmington  W.  J.  Kirkman  ft  Co. 

Wilson   Doane  Herring. 

Wilson   Ruffin-High  Co. 

Wilson   J.  D.  Williams. 

Wilson   Wilson  Drug  Co. 

Windsor J.  J.  Madre  ft  Bro. 

Winston-Salem J.  J.  Adams'  Sons  Co. 

Winston-Salem J.  Emra  Cox. 

Winston-Salem Ef ord  Bros. 

Winston-Salem Farmers  Trade  House  Co. 

Winston-Salem J.  G.  Messick. 

Winston-Salem E.  W.  O'Hanlon  ft  Co. 

Winston-Salem • Owens  Drug  Co. 

Winston-Salem P.  A.  Thompson. 

Winton  W.  P.  Shaw,  Jr.,  ft  Bro. 

Youngsville E.  T.  Alford. 

Youngsville • . . . .  i Winston-Blanks  Drug  Co. 
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TABLE  No.  10. 

Vegetable  Seed  Samples  Were  Collected  in  the  Following  60 

Counties. 


Anson. 

Halifax. 

Pender. 

Beaufort 

Harnett. 

Perquimans. 

Bertie. 

Haywood. 

Pitt  . 

Buncombe. 

Henderson. 

Richmond. 

Burke. 

Hertford. 

Robeson. 

Cabarrus. 

Johnston. 

Rockingham. 

Carteret. 

Jones. 

Rowan. 

Catawba. 

Lenoir. 

Sampson. 

Chowan. 

Lincoln. 

Scotland. 

Cleveland. 

McDowell. 

SUnly. 

Columbus. 

Martin. 

Stokes. 

Craven. 

Mecklenburg. 

Surry. 

Cumberland. 

Montgomery. 

Transylvania. 

Duplin. 

Moore. 

Union. 

Edgecombe. 

Nash. 

Vance. 

Forsyth. 

New  Hanover. 

Warren. 

Franklin. 

Northampton. 

Washington. 

Gaston. 

Onslow. 

Wayne. 

Granville 

Pamlico. 

Wilkes. 

Guilford. 

Pasquotank. 

Wilson. 

TABLE  No.  11. 

Agricultubal  Seed  Samples  Webe  Collected  in  the  Following  70 

Counties. 


Alamance. 

Granville. 

Pender. 

Alexander. 

Guilford. 

Person. 

Anson. 

Halifax. 

Pitt. 

Beaufort. 

Harnett. 

Randolph. 

Buncombe. 

Haywood. 

Richmond. 

Burke. 

Henderson. 

Robeson. 

Cabarrus. 

Hertford. 

Rockingham. 

Caldwell. 

Iredell. 

Rowan. 

Catawba. 

Jackson. 

Rutherford. 

Chatham. 

Johnston. 

Sampson. 

Cherokee. 

Jones. 

Scotland. 

Chowan. 

Lee. 

Stanly. 

Cleveland. 

Lenoir. 

Surry. 

Columbus. 

Lincoln. 

Swain. 

Craven. 

McDowell. 

Transylvania. 

Cumberland. 

Madison. 

Union. 

Davidson. 

Martin. 

Vance. 

Davie. 

Mecklenburg. 

Warren. 

Duplin. 

Montgomery. 

Washington. 

Durham. 

Moore. 

Wayne. 

Edgecombe. 

Nash. 

Wilkes. 

Forsyth. 

Orange. 

Wilson. 

Franklin. 

Pasquotank. 

Gaston. 
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TABLE  NO.  18. 

ShOWXNO  NtJMBCK  AKD  AVBBAOB  PSR  CSNT   OP  GERMINATION  Or  VkgBTABLE  SsBD  SaMPLBS 
TUTBO,  AOCOROINO  TO  WBOI.BSALB  DeaLBBS. 


Wholesale  Dealer 

W.  W.  Barnard  ft  Co.,  Chicago.  IlL 

J.  Bolffiano  ft  Son,  Baltimore,  Md 

Robert  Buist  Co..  Philadelphia.  Pa 

W.  Atlee  Burpee  ft  Co..  Philadelphia.  Pa.... 
Everett  B.  Clarke  Seed  Co..  Milford,  Conn.. 

Croeman  Bros.  Co..  Rooheeter.  N.  Y 

Diggsft  Beadles,  Richmond.  Va 

D.  M.  Ferry  ft  Co.,  Detroit,  Mich 

Griffith  ft  Turner.  Baltimore.  Md 

Lake  Shore  Seed  Co..  Dunkirk.  N.  Y 

D.  Landreth  Seed  Co..  Bristol.  Pa 

Leonard  Seed  Co..  Chicago.  Ill 

L.  L.  May  ft  Co..  St.  Paul.  Minn 

J.  B.  Rice  Seed  Co.,  Cambridge,  N.  Y 

Wood.  Stubbsft  Co.,  Louisville.  Ky 

T.  W.  Wood  ft  Sons,  Richmond,  Va 


Number  of  Average 

Samples  Per  Cent  of 

Tested  Germination 


9 

87.00 

2 

51.00 

63 

78.12 

6 

76.50 

11 

90.45 

113 

60.66 

5 

60.70 

233 

77.64 

2 

61.00 

95 

64.04 

54 

80.21 

27 

72.19 

18 

68.36 

78 

88.30 

12 

95.75 

84 

73.88 
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SEED  THOUGHTS  FOR  NORTH  CAROLINA  FARMERS. 


1.  Send  samples  of  your  seed  to  the  North  Carolina  Seed  Laboratory 
for  examination  and  test  before  you  buy.  It  will  pay  you ;  there  is  no 
charge. 

2.  The  North  Carolina  Seed  Laboratory  is  all  yours.  Use  it  for 
your  own  personal  gain.  Five  cents  will  bring  it  right  to  your  door, 
where  it  will  solve  your  seed  problems,  free  of  charge. 

3.  Know  what  you  are  about  to  buy  before  you  get  it — ^you  can't  take 
seeds  out  of  the  ground  after  they  have  been  sown. 

4.  Send  your  tobacco  seeds  to  the  North  Carolina  Seed  Laboratory 
and  have  them  recleaned^ — ^it  will  pay  you,  and  we  bear  the  expense. 

6.  Ask  your  seedsman  why  he  refuses  to  guarantee  the  purity  or  the 
germination  of  his  seed.  If  he  will  not  guarantee  his  goods,  send  us  a 
sample  before  you  buy  and  find  the  reason — ^you  may  decide  to  let  them 
remain  HIS  goods. 

6.  Send  three  or  four  tablespoonfuls  of  your  grass,  clover  and  other 
small  seeds  and  about  a  cupful  of  com,  wheat,  oats,  peas  and  other  seeds 
of  this  size  when  submitting  a  sample  to  the  Laboratory  for  examina- 
tion. Write  your  name  and  address  plainly  on  the  package  and  address 
it  to  the  "North  Carolina  Seed  Laboratory,  Department  of  Agricul- 
ture, Raleigh,  N.  C."  State  whether  you  want  us  to  examine  it  for 
PURITY  or  GERMINATION. 

7^  Do  not  buy  or  use  "feed"  oats  for  seed  oats — they  may  have  been 
heated  in  the  bin  and  may  fail  to  come  up. 

8.  Seeds  containing  wild  onions,  wild  mustard,  couch  grass,  Canada 
thistle,  wild  oats,  clover  or  alfalfa  dodder,  com  cockle,  dog  fennel, 
cheat,  or  wild  carrot  are  unlawful  for  sale,  for  seeding  purposes,  in 
North  Carolina. 

9.  Would  you  sell  your  neighbor  seed  too  impure  and  dirty  to  sow 
on  your  own  land!  Then  do  not  sell  such  seed  to  the  seed  dealer — 
your  neighbor  or  some  other  man's  might  get  them  from  the  seedsman. 

10.  It  is  an  agricultural  sin,  if  not  a  moral  crime,  to  sell  clover  seed 
containing  dodder  or  seed  wheat  containing  onions  or  cockle  from  your 
farm  to  a  seedsman.  Better  sell  such  seed  to  your  neighbor,  who  will 
then  know  whom  to  sue  for  damages. 

11.  All  legitimate  seed  dealers  in  North  Carolina  have  a  license.  Be- 
ware of  the  seed  fakir  who  asks  fabulous  prices  for  ordinary  seeds.  Buy 
from  honest  seedsmen  and  leave  the  seed  peddlers  alone. 

12.  Watch  the  man  who  is  willing  to  sell  you  seed  without  having  a 
license.^  If  he  is  willing  to  break  the  law  for  YOUR  benefit,  he  might 
be  willing  to  sell  you  inferior  seeds  for  HIS  benefit. 

18.  How  many  of  your  clover  seed  will  come  up  from  every  hundred 
planted? 

14.  When  your  seed  fail  to  come  up  you  lose  doubly. 
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15.  The  North  Carolina  Seed  Act  fixes  the  standards  of  germination 
and  purity  for  the  following  agricultural  seeds.  Purity  means  freedom 
from  weed  seeds  and  other  foreign  seeds;  viability  means  germinating 
power  or  the  ability  to  come  up  when  planted. 

Per  Cent  of  Per  Cent  of 

Name  of  Seed  Purity     Viable  Seed 

Alfalfa    96  80 

Barley 98  90 

Blue  grass,  Canada 90  45 

Blue  Grass,  Kentucky 80  45 

Bropie,  awnless 90  75 

Clover,  alsike 96  76 

Buckwheat 96  90 

Clover,  crimson  98  85 

Clover,  red   92  80 

Clover,  white  90  75 

Corn,  field  99  94 

Corn,  sweet  99  75 

Fescue,  meadow 95  85 

Flax 96  89 

Millet,   Pearl    99    .  65 

Millet,  common  90  85 

Millet,  hog    90  85 

Oats    98  90 

Oat  grass,  tall   72  70 

Orchard  grass 70  70 

Rape   99  90 

Redtop    90  70 

Rye 98  90 

Rye  grass,  perennial  96  90 

Rye  grass,  Italian 95  80 

Sorghum 96  80 

Sorghum  for  fodder 90  60 

Timothy  96  85 

Wheat 98  90 

16.  Wheat  does  not  "turn  to  cheat/'  but  seed  wheat  containing 
onions  and  cockle  will  cheat  you  out  of  a  first-class  crop. 

17.  Pestiferous  weeds,  like  other  troubles,  are  generally  imported. 
See  that  you  do  not  "import''  weed  seeds  along  with  your  other  seeds 
from  your  seed  dealer. 

18.  Dodder,  wild  carrot,  cheat,  wild  onions,  wild  mustard,  ox-eye 
daisy,  bristly  buckhom,  braotcd  plantain,  Canada  thistle,  Russian 
thistle,  nut  grass,  knawel,  spiny  pigweed,  crab  grass,  sheep  sorrel,  smart 
weed,  Spanish  needles,  dog  fennel,  and  most  other  bad  weeds  are  all 
imported  into  this  country  from  Europe,  or  some  other  country,  in 
impure  seeds. 

19.  How  long  did  it  take  you  to  rid  your  wheat  fields  and  pastures  of 
wild  carrots  and  wild  onions?  These  pests  were  imported  from  Europe 
in  impure  seeds. 

20.  Sow  only  good,  clean  seed. 

21.  Are  your  seed  oats  and  seed  wheat  clean,  or,  are  they  full  of  dirt, 
cheat,  and  onions? 

22.  Any  plant  in  your  field  different  from  the  crop  you  are  trying  to 
grow  is  a  weed. 

2»3.  Reclean  your  wheat  before  sowing — it  will  pay  you. 
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24.  Treat  your  wheat  and  oats  for  smut  by  immersing  the  seed  for 
thirty  minutes  in  a  solution  of  a  pint  of  formalin  in  fifty  gallons  of 
water. 

25.  What  is  your  method  of  ridding  your  fields  of  dodder,  or  the 
yellow  "love  vine?"     This  pest  was  also  imported  from  Europe. 

26.  Those  yellow  spots  of  dodder  in  your  clover  fields  are  cancers 
that  eat  the  vitals  out  of  your  clover  crop.  Quarantine  this  pest  as  you 
would  smallpox. 
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LEAF  TOBACCO  SALES  FOR  JUNE,  1914. 

Pounds  sold  for  producers,  first  hand 137,762 

Pounds  sold  for  dealers 16,128 

Pounds  resold  for  warehouse 18,018 

Total 171,898 


LEAF  TOBACCO  SALES  FOR  JULY,  1914. 

Pounds  sold  for  producers,  first  hand 124,913 

Pounds  sold  for  dealers .• 1,192 

Pounds  resold  for  warehouse 8,658 

Total   134.668 
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LETTER  OF  TRANSMITTAL 


Hon.  W.  a.  Graham^ 

Commissioner  of  AgricvJture, 
Raleigh,  N,  C. 

Sir: — I  beg  to  submit  herewith  a  manuscript,  a  revision  of  Bulletin 
No.  8,  discussing,  in  a  brief  way,  some  of  the  different  lines  of  progress 
of  agriculture  in  North  Carolina  during  the  recent  past.  To  those  who 
desire  a  full  discussion  of  the  agricultural  development  of  the  State  this 
Bulletin  will  be  painfully  brief;  but  we  have  only  to  point  out  that  it 
would  require  a  good-sized  volume  to  do  the  subject  justice,  and  that 
the  time  at  our  command  and  the  space  allotted  to  us  would  not  permit 
a  fuller  discussion  of  the  subject.  We  have  been  able,  therefore,  in  this 
paper  to  call  attention  to  only  a  few  things  among  the  many  that  cause 
North  Carolina  to  stand  out  prominently  above  many  other  states. 

In  the  last  part  of  the  paper  is  found  a  brief  discussion  of  the  amount 
of  food  and  feed  products  shipped  into  the  State  during  1913.    Most  of 
the  data  for  this  part  of  the  paper  were  obtained  from  the  books  of  the 
.  different  railway  companies  doing  an  interstate  business  in  North  Caro- 
lina. 

I  recommend  the  publication  of  this  manuscript  as  a  supplement  from 
the  Botany  and  Agronomy  Division  to  the  November  Bulletin  of  this 
Department.  Respectfully  submitted, 

J.  L.  Burgess, 
Approved:  Agronomist  and  Botanist. 

W.  A.  Graham, 

Commissioner. 
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Progressive 
Development  of  North  Carolina  Agriculture 

WITH  A  BRIBF  DISCUSSION  OF 

FOOD  AND  FEED  PRODUCTS  SHIPPED  INTO  NORTH  CAROLINA 
DURING  1913 


By  J.  L.  BURGESS,  Agronomist  and  Botanist. 


STATUS  OF  THE  FARMER. 

Forty  years  ago  iNortli  Carolina  was  a  good  state  to  be  from;  no:w  it 
is  one  of  the  very  best  states  in  the  Union  to  be  in. 

Agriculture  in  those  days  was  frequently  thought  of  as  a  hardship 
imposed  upon  the  unfortunates  who  had  to  "toil"  the  soil  for  a  living, 
and  was,  in  many  eases,  looked  upon  as  an  occupation  suitable  for  only 
those  who  were  either  financially  or  mentally  incapable  of  pursuing  a 
more  popular  calling. 

But  a  change  has  come.  Instead  of  being  a  drudgery  and  a  despised 
menial  occupation,  as  it  once  was,  farming  has,  within  the  last  two 
decades,  been  elevated  to  a  position  having  the  dignity  of  a  profession,  or 
a  business,  touching  the  intellect  at  every  angle  and  taxing  the  mind  to 
its  utmost  in  grappling  vnth  the  problems  that  daily  arise  on  the  farm 
for  solution.  Men  everywhere  are  viewing  the  business  of  farming  in  a' 
more  favorable  light.  They  are  beginning  to  realize  that  there  is  no 
occupation  more  honorable,  more  necessary  to  the  welfare  of  the  State, 
or  more  deserving  of  the  best  efforts  and  energies  in  man,  than  that  of 
tilling  the  soil.  Indeed,  all  men  are  now  insisting  that  it  is  the  most 
noble  of  occupations,  having  been  divinely  instituted  when  man  was  first 
placed  upon  the  earth,  and  Emerson  has  pointed  out  that  "The  first 
farmer  was  the  first  man,  and  all  historic  nobility  rests  on  the  possession 
and  use  of  land." 

THE  FUNDAMENTAL  CALLING. 

It  is  a  commonplace  that  agriculture  is  the  foundation  of  all  other 
occupations — ^mining,  manufacture,  commerce,  etc.  If  we  cease  to  plow,, 
the  miner  will  lay  down  his  pick;  factory  wheels  will  stop;  locomo- 
tives will  stand  cold  and  lifeless  upon  the  tracks ;  abandoned  ships  vdll 
decay  in  the  harbors;  fishermen  will  cease  to  cast  their  nets;  school! 
children  will  come  home  to  stay;  church  bells  will  cease  to  ring;  and, 
very  soon,  savages  will  again  roam  over  the  face  of  the  earth.  An  ample 
food  supply,  therefore,  is  essential  to  the  highest  moral,  intellectual,  and 
physical  development  of  the  human  race.  All  wars,  whether  industrial 
or  sanguinary  are,  in  their  last  analysis,  waged  over  an  actual  or  fancied 
future  scarcity  of  the  necessaries  of  life.     The  mightiest  factors  in  the 
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world's  civilization  today,  then,  are  the  smoke-house  and  the  granary; 
and,  whether  we  will  or  not,  the  modern  Atlas  is  "The  Man  with  the 
Hoe."  Good  farming  then  will  ever  be  the  foundation  on  which  all  real 
progress  in  civilization  must  be  made. 

AGRICULTURAL  ADTANTAGES  IN  NORTH  CAROLINA. 

Location. 

The  fondest  hopes  of  the  farmer  may  be  realized  right  here  in  North 
Carolina.  New  England  has  little  to  offer  the  man  who  wants  to  farm. 
Forty  years  ago  many  farmers  very  wisely  left  the  Old  North  State  for 
Missouri,  Kansas,  Nebraska,  Iowa,  etc.,  and  there  homesteaded  160 
acres  of  land  that  are  now  worth,  in  many  cases,  more  than  $32,000.  A 
number  of  these  men  have  sons  who  want  to  farm  and  can  give  them 
$4,000  to  $6,000  with  which  to  purchase  land  and  equipment.  But  how 
much  land  can  be  purchased  with  $4,000  at  $200  an  acre-  Few  of  them 
would  be  content  with  less  than  80  acres,  and  to  purchase  this,  without 
improvements,  would  require  an  outlay  of  $16,000.  Add  $4,000  for 
necessary  improvements  and  he  will  have  spent  $20,000  for  his  80-acre 
farm,  perhaps,  before  he  has  reaped  a  single  harvest  or  realized  a  penny 
on  his  investment.  It  is  plain,  therefore,  that  a  young  man  of  average 
means  in  the  central  west  must  be  a  renter  if  he  farms  at  all.  Farther 
west  and  northwest,  the  climate  is  too  cold  for  any  but  the  hardiest 
Scandinavians  or  north  European  immigrants.  In  the  far  west  prices 
are,  again,  too  high  and  competition  too  acute  for  an  eastern  man  of 
average  means.  Farther  south  the  climate  is  too  hot  and  malaria  is  so 
prevalent  that  the  health  of  a  man  from  this  latitude  would,  under 
average  conditions,  likely  be  threatened.  Coming  back  to  North  Caro- 
lina, we  find  here  all  the  advantages  the  farmer  has  anywhere  else  in 
the  country,  and  the  additional  advantage  of  living  in  a  state  destined 
to  become  one  of  the  leading  manufacturing  states  of  the  Union. 

Capital  has  not  been  slow  to  accept  the  invitation  tacitly  held  out  by 
our  location  with  reference  to  other  states,  and  our  strategic  position 
with  reference  to  the  future  manufacturing  development  of  the  coun- 
try. The  3,500,000  horse-power  that  but  a  few  years  ago  was  running  to 
waste  along  the  streams  of  the  piedmont  and  mountain  sections  of  the 
State  is  now  being  harnessed  and  utilized  in  the  various  manufacturing 
and  other  industrial  enterprises.  This  immense  power  is  just  on  the 
border  of  the  cotton  fields  and  among  the  forests  and  the  mines.  Our 
climates  and  soils  are  capable  of  producing  more  than  enough  to  sup- 
port the  largest  possible  mill  population  that  will  ever  be  needed  to 
manipulate  the  electric  power  generated  by  our  streams.  -We  have  ample 
facilities  for  transporting  raw  materials  and  for  handling  an  unlimited 
amount  of  finished  products.  No  one  is  blind  to  our  easy  access  to  deep 
water  on  the  coast,  the  Panama  Canal,  and  thence  to  the  Orient.  Cap- 
ital has  seen  its  opportunity  among  us  and  has  laid  the  foundation  for 
its  own  protection  and  our  development. 
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MARKETS. 


The  greatest  asset  of  any  agricultural  community  is  a  good  local  mar- 
ket. There  was  a  time  when  the  North  Carolina  farmer  looked  in  vain 
for  a  home  market,  but  that  time  has  passed.  There  was  a  time  when 
no  one  seemed  to  want  anything  we  had  to  sell,  but  economic  conditions 
have  so  changed  that  nothing  short  of  a  national  calamity  is  likely  to 
reduce  the  present  demand  for  the  products  of  the  Iforth  Carolina 
farm. 

In  respect  to  local  markets,  North  Carolina  is  unexcelled  and  rarely 
equaled,  by  any  state  in  the  Union.  We  have  no  great  metropolis  like 
Baltimore  or  Washington  to  handle  the  bulk  of  our  farm  products,  but 
we  do  have  a  large  number  of  thriving  cities. — Asheville,  Qastonia,  Char- 
lotte, Winston,  Salisbury,  Greensboro,  Monroe,  Durham,  Raleigh,  Wil- 
mington, Goldsboro,  New  Bern,  Wilson,  Rocky  Mount,  Tarboro,  Kin- 
ston,  Greenville  Washington,  Henderson,  High  Point,  Elizabeth  City, 
Fayetteville,  and  a  number  of  others, — ranging  in  population  from  3,000 
to  over  30,000  and  scattered  broadcast  over  the  entire  State.  It  would 
be  practically  impossible  for  a  farmer  to  locate  in  North  Carolina  and 
not  be  within  easy  reach  of  some  good  home  market.  The  day  is  fast 
approaching  when  it  will  be  unnecessary  for  the  North  Carolina  farmer 
to  look  outside  the  State  for  a  market  for  his  staple  products.  This 
statement  can  hardly  be  called  visionary  when  we  note  the  increase  in 
number  and  kinds  of  manufactories  within  our  borders  and  the  large 
towns  and  consequent  good  markets  which  necessarily  attend  these 
manufacturing  enterprises.  New  England  is  coming  south  with  her 
mills  and  markets.  These  industries  are  constantly  calling  for  more 
labor,  and,  since  only  white  labor  is  wanted,  a  large  percentage  of  the 
white  farmers  that  were  on  farms  twenty  years  ago  are  now  working 
in  the  mills.  The  former  producers  of  farm  products  have  been  trans- 
formed into  consumers  of  farm  products  and  producers  of  finished  mill 
products.  In  other  words,  the  mills  have  collected  men,  women,  and 
children  from  large  extents  of  territory  and  thus  made  good  local  mar- 
kets for  those  of  the  rural  population  who  preferred  to  stay  on  the  farm. 

North  Carolina  has  a  population  of  hundreds  of  thousands  more 
than  Kansas,  Nebraska,  South  Carolina,  Tennessee,  Alabama,  or  Mis- 
sissippi, and  more  than  the  states  of  Colorado,  Nevada,  Idaho,  Montana, 
Wyoming,  Vermont,  and  Delaware  all  combined,  with  a  very  large  per- 
centage of  it  in  the  difiFerent  manufacturing  towns.  This  should  give 
great  emphasis  to  the  importance  of  our  local  markets  for  farm  products. 
This  fact  is  brought  out  clearly  in  the  following  table : 

Table  No  1 — Shotoing  Population  of  North  Carolina  as  Com- 
pared iJDith  Other  States — 1910. 

Nortli  Carolina 2,206,287 

Tennessee   2,184,7S9 

Alabama 2,138,093 

Minnesota   2.075,708 

Virginia  2,061.612 

Mississippi    1,797,114 

Kansas  1,690,949 

Oklahoma    1,657,155 

Louisiana    1,656,388 
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Arkansas  1,574,449 

South  Carolina 1,616,400 

Maryland 1,295,346 

West  Virginia  1,221.119 

Nebraska  1.192,214 

Washington    1,141,990 

Connecticut 1,114,766 

Colorado    799,024 

Florida 752,619 

Maine  742,371 

Oregon   672,766 

South  Dakota 583,888 

North  Dakota   577,066 

Rhode  Island  542.610 

New  Hampshire   411,588 

Montana 376,053 

Utah    373,351 

Vermont 356,956 

District  Columbia 331,069 

New  Mexico  327,301 

Idaho    326,694 

Arizona    204,354 

Delaware  202,322 

Wyoming 145,966 

TBANSPOBTATION. 

Railroads. 

"No  state  in  the  South  has  better  transportation  facilities.  Five  great 
railroad  systeniB  are  rushing  through  the  State  to  reach  deep  water  on 
the  Atlantic  coast,  there  to  connect  with  steamers  for  the  Panama  Canal 
Besides  these,  there  are  fifty-six  other  short  lines  and  feeders  that 
ramify  the  State  like  so  many  blood  vessels  in  our  great  industrial  sys- 
tem. Every  farmer  is  thus  put  in  easy  reach  of  a  good  home  market 
and  is  but  a  few  hours  from  Charleston,  Atlanta,  Memphis,  Chatta- 
nooga, St.  Louis,  Chicago,  Pittsburg,  Richmond,  Washington,  Balti- 
more Philadelphia,  New  York,  and  Boston. 

Not  only  have  we  an  excellent  and  rapidly  growing  system  of  rail- 
road transportation,  covering  the  entire  State  like  a  network,  but  in 
eastern  North  Carolina  there  is  a  veritable  labyrinth  of  bays,  sounds, 
canals,  and  navigable  rivers  on  which  there  are  thousands  of  boats, 
barges,  and  other  vessels,  handling  farm  produce  between  our  own  larger 
eastern  cities  and  placing  much  of  it  on  the  markets  of  the  cities  to  the 
north  and  south  of  us. 

Country  Roads. 

In  addition  to  our  superb  railroad  and  water  transportation  facilities 
there  was  launched  some  years  ago  a  general  movement  for  better  coun- 
try roads  in  North  Carolina.  That  movement  is  still  going  on  with 
daily  increasing  momentum.  As  a  result  there  is  hardly  a  coimty  in  the 
State  which  has  not  built,  or  is  not  contemplating  the  building  of,  good 
macadam  or  sand-clay  roads  leading  from  the  county  seat,  or  principal 
town  of  the  county,  into  its  remotest  agricultural  districts.  These  main 
lines  of  good  roads  have  secondary  or  'Hbelt"  roads  leading  into  them 
which  are  also  graded  and  made  good.  In  a  word,  both  the  railroad  and 
dirt  road  facilities  in  North  Carolina  are,  in  many  counties,  simply  un- 
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surpassed  by  any  State  in  the  South  and  hardly  equaled  by  any  State  in 
the  Union.  The  farmers  of  North  Carolina  have  been  behind  this  good 
roads  movement  ever  since  its  inception,  thus  showing  the  progressive 
spirit  which  pervades  the  agricultural  classes  of  this  State. 

Telephones, 

In  addition  to  our  superb  transportation  facilities,  rural  telephones 
are  found  everywhere,  thus  putting  the  farmer  in  immediate  communi- 
cation with  the  markets  of  his  own  locality  and  with  those  of  distant 
localities  at  a  cost  ranging  from  seventy  five  cents  to  $1.00  per  month. 

EDUCATION. 

In  North  Carolina,  as  in  every  other  state,  education — agricultural 
education — ^lies  at  the  foundation  of  all  good  and  successful  farming. 
The  ignorant  man  can  no  longer  "farm  if  he  can  do  nothing  else."  The 
needs  of  the  increasing  population-  and  the  demands  of  refined  taste 
require  that  not  only  a  greater  acreage  production,  but  that  a  finer  qual- 
ity of  product  be  placed  upon  the  market,  and  this  can  be  done  by  intelli- 
gent farming  only.  Poor  lands  cannot  make  high  average  acre-yields  and 
rich  lands  can  not  produce  fine  quality  when  manipulated  by  unskilled 
hands.  Regardless  of  the  yield  per  acre,  there  is  no  land  so  poor  as 
that  of  the  ignorant  farmer,  and  none  so  rich  as  that  of  the  man  who 
knows  how  to  manage  his  soils. 

Gold  mines  and  phosphate  beds  are  but  barren  waste  to  the  man  who 
knows  nothing  of  what  is  beneath  the  surface,  while  they  are  rich 
treasures  to  the  man  of  trained  mind  and  skilled  hand.  Less  than  forty 
years  ago  "Old  Eed  Mountain"  in  Alabama  was  given  "to  boot"  in  a 
horse  swap.  Since  then  the  vast  deposits  of  iron  ore  stored  away  in  those 
hills  have  built  Birmingham  and  rolled  millions  upon  millions  of  dol- 
lars into  the  coffers  of  the  ironmasters.  Why  did  not  the  original 
owner  get  a  fortune  out  of  these  rich  deposits  of  ore?  And  so  it  has 
been  with  the  owners  of  many  poor  North  Carolina  farms.  Hundreds 
of  "old  worn-out  farms"  have  been  sold  or  given  to  boot,  as  it  were, 
by  the  erstwhile  owners,  who,  failing  to  properly  understand  the  local 
conditions  and  the  possibilities  of  their  acres,  could  not  even  support 
themselves  and  their  families.  The  buyers,  knowing  the  intrinsic  value 
and  nature  of  the  soils,  took  the  farms  in  hand  for  a  nominal  sum  and 
have  made  a  fortune  where  the  original  owners  made  a  failure.  The 
ones  with  their  families  are,  perhaps,  operatives  in  some  cotton  mill, 
while  the  others,  with  their  families,  are  veritable  lords  of  the  land, 
using  the  cotton  mill  town  as  a  market  for  their  produce. 

The  locomotive  existed  in  the  mind  of  the  inventor  long  before  it 
stood  upon  the  track.  The  statue  always  exists  in  the  mind  of  the 
sculptor  long  before  it  emerges  from  the  stone.  So  it  is  with  the  agri- 
cultural artist  and  the  agricultural  manufacturer.  His  ideal  pork,  beef, 
milch  and  draft  animals,  his  maximum  corn,  wheat,  and  cotton  crops 
exist  in  his  mind  months  before  they  are  found  in  the  herd  or  in  the 
field.  The  most  fundamentally  important  things  for  farmers  to  possess, 
therefore,  are  not  good  land,  good  stock,  good  tools,  good  markets,  and 
reliable  labor,  but  correct  ideals  and  proper  vision.  No  castles  were 
ever  built  on  earth  that  were  not  first  built  in  the  air.     These  funda- 
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mental  ideals  come  only  by  a  careful  and  diligent  study  of  the  factors 
controlling  the  development  of  any  chosen  vocation. 

It  means  little  to  the  farmer  that  farm  products  be  high-priced  if 
his  profits  are  consumed  in  hauling  them  to  market.  It  meians 
little  to  the  farmer  to  own  land  capable  of  producing  50  bushels  of  com 
to  the  acre  if  his  store  of  knowledge  allows  him  to  gather  but  10  bushels 
from  the  acre.  We  must,  therefore,  have  good  roads,  and  good  schoob 
ofiFering  efficient  agricultural  instruction.  But  good  roads  and  good 
schools  alone  will  not  make  us  a  great  agricultural  state.  These  are  but 
the  tools  with  which  we  work.  Nothing  is  further  from  the  truth  than 
the  old  adage  that  "knowledge  is  power."  Knowledge  is  not  power.  It 
never  has  been.  Power  comes  only  as  a  result  of  an  application  of 
energy  to  knowledge.  Every  one  has  seen  the  walking  encyclopedia 
whose  brain  is  surcharged  with  facts  but  who  never  exerts  any  influence 
in  his  community.  Every  one  has  also  seen  the  man  of  unbounded 
energy  who  didn't  know  what  he  wanted  and  had  to  have  it — nervous, 
working,  watching — always  in  a  hurry  and  never  getting  anywhere;  but 
when  you  find  a  man  or  woman  possessed  of  great  energy  with  an 
abundance  of  knowledge  to  direct  it,  you  find  a  person  who  is  a  power 
in  the  land.  There  is  not  one  volt  more  electro-motive  force  in  the 
world  today  than  there  was  10,000  years  ago,  when  it  was  manifested 
only  in  the  thunderbolt  and  in  the  destructive  shafts  of  lightning;  but 
since  the  invention  of  the  electric  motor,  even  the  cobbler  in  his  shop 
uses  the  lightning  as  a  beast  of  burden.  The  motor  does  not  generate 
the  power,  neither  does  the  electric  current  generate  the  power ;  but  join 
the  two  together  and  every  wheel  in  the  industrial  world  may  be  pro- 
pelled by  the  force.  So  it  is  with  the  farmer.  When  he  has  gained 
sufficient  knowledge  to  give  proper  direction  to  his  energy  he  will  be 
proud  to  show  us  his  fields  of  waving  grain  and  his  herds  of  fat  cattle. 
Power,  then,  is  energized  knowledge. 

The  North  Carolina  farmer  has  always  had  the  energy,  and  within 
the  last  ten  years  he  has,  at  a  very  rapid  rate,  been  acquiring  the  knowl- 
edge. Twenty  years  ago  the  book  farmer  was  looked  upon  as  an 
idealist  without  practical  ability.  But  conditions  have  changed.  Since 
then  not  only  have  the  farmers  of  North  Carolina  gone  on  record  as 
favoring  book  farming,  but  have  built  schools  and  colleges  for  agri- 
cultural instruction,  and  our  General  Assemblies  have  passed  laws  put^ 
ting  agriculture  into  every  public  school  in  the  State.  At  present  the 
State  Department  of  Agriculture,  the  United  States  Department  of 
Agriculture,  the  A.  and  M.  College,  the  State  University,  the  State 
high  schools,  and  practically  every  public  school  in  the  State  are  com- 
bining their  efforts  to  dispel  the  mists  from  the  eyes  of  the  one  man 
upon  whose  success  the  welfare  of  the  entire  State  depends.  Not  only 
so,  but  there  is  a  number  of  organizations  among  the  farmers  them- 
selves that  give  promise  of  doing  more  to  put  farming  in  North  Caro- 
lina on  a  sound  business  and  scientific  basis  than  any  other  agencies 
that  have  ever  existed  within  our  borders. 
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BAW  PRODUCTS. 

Com. 

Cam  grows  in  all  parts  of  the  State.  It  is  our  leading  crop,  and  the 
yield  is  yearly  increasing.  It  will  be  interesting  to  note  that  in  1913 
the  acre  value  of  the  com  crop  of  North  Carolina  was  greater  than  that 
of  either  Georgia,  Florida,  Illinois,  Missouri,  North  Dakota,  South 
Dakota,  Nebraska,  Mississippi,  Arkansas,  Colorado,  or  New  Mexico. 
Thus  showing  the  special  inducements  in  this  State  for  the  increased 
production  of  this  crop. 

Our  genial  climate,  long  growing  season,  and  the  rapidity  with  which 
the  plant  foods  become  available  in  the  soils  of  the  State  throughout  the 
entire  year,  all  combine  to  make  this  crop  one  of  especial  importance 
both  in  point  of  yield  and  ease  of  production. 

From  1870  to  1879  the  average  acre-yield  of  com  in  the  State  was  14.7 
bushels.  This  average  persisted  until  1909,  when  the  average  acre-yield 
of  com  rose  to  18.4  bushels,  and  in  1913  when  it  was  19.6  bushels  per 
acre.  The  Division  of  Demonstration  grew  an  average  of  over  44 
bushels  per  acre  on  4,800  acres  of  land  in  North  Carolina  in  1911.  The 
amount  of  com  grown  in  the  State  in  1909  was  34,063,000  bushels  and 
in  1910  nearly  57,139,000  bushels.  The  value  of  our  com  crop  in  1909 
was  $28,954,000;  in  1910,  $43,426,000;  in  1911,  $40,738,000;  in  1912, 
$42,428,000;  and  in  1913,  $48,648,000. 

Table  No.  2 — Showing  Rank  of  North  Carolina  in  Com  Produc- 
tion in  191S  as  Compared  with  Other  States* 

Bushels, 

Nortli  Carolina 55,282.000 

Oklahoma    52,250,000 

Virginia  51.480,000 

Arkansas  47,025.000 

Louisiana 41,800,000 

South  Carolina 38,512.000 

Kansas  23,424,000 

West  Virginia  '. 22,692,000 

Maryland    22,110.000 

New  York  15,020.000 

New  Jersey 10,862,000 

Florida 10,125.000 

North  DakoU 10,800,000 

Colorado 6,300,000 

Delaware  6,206,000 

Connecticut 2,348.000 

Massachusetts    1,944,000 

California   1,815,000 

Vermont    1,665,000 

New  Mexico 1,572,000 

Washington 952,000 

Montana    882,000 

New  Hampshire   814,000 

Maine  608,000 

Oregon   598.000 

Wyoming 493.000 

Arizona    476,000 

Idaho    448,000 

Rhode  Island  402,000 

Utah    340.000 

Nevada 34,000 


*  Taken  from  United  States  Year  Book  for  1B13. 
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Wheat. 

Wheat  is  rapidly  gaining  in  importance  as  a  staple  crop  in  North 
Carolina.  We  have  most  excellent  wheat  lands  in  the  State,  but  on 
account  of  the  low  prices  of  all  farm  products,  until  comparatively  re- 
cently, the  wheat  crop  has  not  been  pushed  cotton  having  largely  taken 
its  place  even  on  our  best  wheat  lands. 

We  can  grow  wheat  and  in  large  amounts.  Every  man  remembers, 
when  a  school  boy,  to  have  had  his  especial  attention  called  to  California 
on  account  of  its  phenomenal  yield  of  wheat,  sometimes  as  high  as  50 
bushels  to  the  acre  having  been  reported.  It  is  interesting  to  note  that 
while  the  wheat  crop  of  California  has  always  been  good,  the  average 
yield  in  that  State  has  frequently  fallen  below  the  average  yield  in 
North  Carolina.  There  have  been  as  large  yields  of  wheat  obtained  in 
this  as,  perhaps,  almost  any  state  in  the  Union — not  yields  from  indi- 
vidual acres,  but  from  whole  farms.  There  is  a  large  farm  in  Halifax 
County  on  which  there  was  grown  last  year  an  average  of  28%  bushels 
to  the  acre  on  a  140-acre  field.  In  Johnston  County  a  gentleman  grew 
an  average  of  42  bushels  to  the  acre  on  a  50-acre  field,  with  individual 
acres  yielding  as  high  as  60  bushels.  In  Randolph  County  a  gentleman 
grew  an  average  of  27  bushels  per  acre  on  a  40-acre  field.  In  David- 
son County  a  nirmer  grew  an  average  of  over  30  bushels  per  acre  on  a 
130-acre  tract.  But  we  need  not  multiply  examples.  Suffice  it  to  say 
that  these  yields  were  gotten  by  the  practice  of  common-sense  methods 
on  lands  adapted  by  nature,  or  by  preparation,  to  the  growth  of  wheat. 
These  yields  may  be  duplicated  by  any  farmer  who  has  good  heavy  clay 
loam  or  silt  loam  soil  and  is  willing  to  treat  it  properly. 

The  wheat  crop  in  North  Carolina  in  1909  was  3,827,000  bushels ;  in 
1910,  6,817,000  bushels;  in  1911,  6,636,000  bushels;  in  1912,  5,322,000 
bushels;  and,  in  1913,  7,078,000  bushels. 

Table  No.  3. — Showing  Rank  of  North  Carolina  in  Wheat  Pro- 
duction in  19 IS  08  Compared  with  Other  States* 

Bushels, 

North  Carolina   7,078.000 

New  York  6.800,000 

Utah 6,420,000 

California    4,200,000 

Wisconsin   3,665,000 

West  Virginia 3,055.000 

Wyoming    2.250,000 

Georgia    1,708,000 

Delaware  1,638,000 

New  Jersey    1,408,000 

Arkansas  1,313,000 

New  Mexico   1,221,000 

Nevada 1,081.000 

South  Carolina   972,000 

Arizona 928,000 

Alabama    .' 374,000 

Maine   76,000 

Vermont 24,000 

Mississippi    14,000 


"Taken  from  United  States  Year  Book  for  1013. 
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Oats. 
The  oat  crop  in  North  Carolina  in  1909  was  3,234,000  bushels;  in 
1910,  3,458,000  bushels;  in  1911,  3,614,000  bushels;  in  1912,  3,794,000 
bushels;  and  in  1913,  4,486,000  bushels.     The  value  of  the  oat  crop  in 
$2,362,000;  and,  in  1913,  $2,736,000. 
$2,362,000,  and,  in  1913,  $2,736,000. 

Tabls  No.  4. — Showing  Rank  of  North  Carolina  in  Oats  Produc- 
tion in  1913  as  Compared  vHth  Other  States* 

Bushels. 

North  Carolina   4,485,000 

Virginia 4,192.000 

Utah    4440,000 

I^entucky 3,168,000 

Vermont 3,082,000 

Mississippi    2,800,000 

West  Virginia  2,760,000 

New  Jersey 2,030,000 

New  Mexico  1,500,000 

Maryland    1,260.000 

Louisiana    990.000 

Florida 900,000 

Nevada 473,000 

New  Hampshire   420,000 

Massachusetts    315,000 

Connecticut 308.000 

Arizona    301.000 

Delaware  122,000 

Rhode  Island   52.000 

Cotton. 

Notwithstanding  we  are  on  the  northern  limit  of  the  cotton  helt,  a 
large  amount  of  this  staple  crop,  is  produced  every  year — indeed  we 
have  a  few  counties  that  are  unexcelled  in  cotton  production.  Last 
year  it  was  the  boast  of  Eobeson,  one  of  the  largest  counties  in  the 
State,  that  it  produced  a  bale  of  cotton  to  every  man,  woman,  and  child 
in  it. 

The  cotton  crop  is  at  present  the  most  valuable  single  crop  in  the 
State,  ranging  in  value  between  $50,000,000  and  $60,000,000  per  annum. 

The  total  cotton  crop  for  North  Carolina  m  1906  was  579,326  bales. 
Since  then  we  have  gradually  increased  the  total  yield  until  in  1911  we 
produced  the  maximum  crop  in  the  history  of  the  State,  amounting  to 
1,076,826  bales.  It  is  true  that  in  1911  we  had  greater  acreage  than  in 
any  other  year  since  1906,  but  the  yield  per  acre,  which  should  always 
be  the  basis  of  calculation  in  comparing  farm  crops,  was  considerably 
more  than  that  of  any  other  recognized  cotton-growing  State  in  the 
Union.  We,  are,  therefore,  not  only  increasing  the  total  yield  of  this 
product,  but  we  seem  to  be  doing  better  farming  than  we  have  done  in 
past  years. 

*Tak«n  from  United  States  Year  Book  for  1913. 
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Table  No  6. — Showing  Average  Acre  Yield  of  Cotton  in  North 
Carolina  in  191S  as  Compared  with  Other  States.* 

Pounds, 

North  Carolina  239 

South  Carolina   ^35 

Tennessee    210 

Georgia    208 

Arkansas    205 

Mississippi    204 

Alabama    190 

Texas    150 

Florida    150 

Oklahoma    132 

Live  Stock. 

The  number  of  live  stock  in  North  Carolina  could  be  greatly  in- 
creased to  the  advantage  of  every  farmer  in  the  State.  We  have  not 
nearly  as  much  live  stock  as  our  farms  require,  and  the  quality  is  very 
inferior  to  that  which  could  be  desired.  Nevertheless,  within  the  last 
ten  years  the  percentage  of  increase  of  live  stock  in  North  Carolina  has 
been  greater  than  that  of  any  of  the  thirty-eight  states  shown  in  the 
following'  table.  A  glance  at  the  table  will  show  that  the  percentage  of 
increase  of  live  stock  in  North  Carolina  in  the  last  ten  years  has  been 
more  than  double  that  of  New  York,  Iowa,  Colorado,  Pennsylvania, 
Kansas,  Texas,  and  West  Virginia,  and  considerably  more  than  that  of 
Missouria,  Michigan,  Wisconsin  and  Illinois. 

In  1913  North  Carolina  had  312,000  milch  cows  and  92,000  other 
cattle.    There  were  181,000  sheep  on  the  farms  and  1,336,000  hogs. 

Table  No.  6. — Showing  Percentage  Increase  in  Number  of  Live 
Stock  in  North  Carolina  as  Compared  with  Other  States — 
1900-19J0* 

North  Carolina 108.1 

Arkansas ' 97.6 

South  Dakota 95.2 

California 89.6 

Florida    84.4 

Tennessee 82.0 

Alabama  81.7 

Minnesota 81.6 

Virginia    78.2 

Missouri   78.0 

Mississippi  76.4 

Oregon    1 75.3 

Michigan 74.8 

Arizona  , 67.6 

Wyoming   67.6 

Delaware    64.6 

Wisconsin    64.2 

Montana  : 64.2 

Illinois    59.4 

Kentucky   59.3 

Indiana 58.7 

Oklahoma 58.4 

Nevada    57.9 

Ohio  56.7 

Maryland 56.2 


*  Taken  from  United  States  Year  Book  for  1913. 
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Louisiana 54.8 

Nebraska    62.9 

Maine 47.1 

New  York 45.8 

West  Virginia 41.8 

Iowa : 40.9 

Colorado 40.5 

New  Jersey  39.6 

Pennsylvania 38.1 

New  Mexico 37.1 

Utah 34.0 

Kansas    32.8 

Texas 82.5 

Massachusetts  31.3 

Connecticut   29.6 

Vermont  26.9 

Rhode  Island 26.3 

District  of  Columbia 22.0 

New  Hampshire 12.8 

MANUFACTURED  PRODUCTS, 

In  1904  the  State  of  North  Carolina  had  3,272  manufacturing  estab- 
lishments, which  gave  employment  to  an  average  of  93,142  persons  dur- 
ing the  year  and  paid  $25,170,000  in  salaries  and  wages.  In  1909  there 
were  49,931  manufacturing  establishments,  giving  employment  to 
133,453  persons  and  paying  out  during  the  ^ear  $41,259,000  in  salaries 
and  wages.  This  shows  the  rate  at  which  manufacturing  enterprises  are 
increasing  in  this  State.  The  value  of  the  total  manufactured  products 
of  the  State  in  1910  was  $216,656,000,  which  was  over  $13,500,000  more 
than  Georgia,  our  closest  competitor  in  the  South.  The  following  table 
will  show  at  a  glance  how  North  Carolina  ranks  as  a  manufacturing 
state.  While  it  is  not  the  first  in  value  of  manufactured  products  it  is 
ahead  of  a  great  many  others. 

Table  No.  7. — Shotcing  Rank  of  North  Carolina  in  Manufactured 
Products  as  Compared  with  Other  States  in  1910, 

North  Carolina $216,656,000 

Georgia 202,863,000 

Nebraska    199.019.000 

Tennessee   180,217.000 

Maine  176,029,000 

New  Hampshire   164.581,000 

West  Virginia 161.950,000 

Alabama    145,962,000 

Colorado    130,044.000 

South  Carolina 113.236.000 

Oregon   93,005.000 

Mississippi    80.555,000 

Arkansas  74,916,000 

Montana 73,272,000 

Florida 72.890,000 

Vermont    68.310,000 

Utah   61.989.000 

Oklahoma    53.682,000 

Delaware  52,840,000 

Arizona    50.267,000 

District  of  Columbia 25.289.000 

Idaho    22,400.000 

North  Dakota 19,138,000 
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South  Dakota 17,870,000 

Nevada 11,887,000 

New  Mexico  7,898,000 

Wyoming 6,249,000 

No  state  can  turn  out  such  an  enormous  amount  of  manufactured 
products  without  taxing  to  the  utmost  its  agricultural  resources.  Cotton 
and  other  raw  materials  for  manufacture,  and  for  food  supplies  for  men 
and  necessary  teams,  must  be  produced  on  the  farms,  or  imported  from 
other  states. 

While  the  North  Carolina  farmer  has  made  long  and  rapid  strides  in 
every  line  of  agricultural  development  in  the  recent  past,  he  is  going  to 
make  even  greater  progress  in  the  near  future.  The  inducements  for 
greater  efforts  are  here.  Our  home  markets  are  calling  for  more  than 
we  can  produce  with  our  present  methods,  and  our  neighboring  markets 
are  yet  not  fully  supplied.   . 

By  the  introduction  of  improved  implements  and  the  most  ap- 
proved methods  of  tillage,  fertilization,  etc.,  the  present  annual  crop 
yields  can  be  more  than  doubled,  and  there  is  little  doubt  that  they  will 
be  more  than  doubled  in  the  near  future.  But  even  then,  it  is  not  likely 
that  our  present  farming  population  can  nearly  supply  the  demands 
made  on  them  for  food  and  feed  products.  As  our  crop  yields  increase, 
the  demand  for  the  additional  output  will  likewise  increase.  It  would 
seem,  therefore,  that  a  verj  material  addition  to  our  farming  population 
is  imperative. 

We  have  22,439,129  acres  of  land  in  farms  in  North  Carolina.  Of 
this  amount  of  land,  only  8,813,056  acres  are  improved.  This  leaves 
13,626,073  acres  of  unimproved  land  in  farms.  It  is  evident  that  this 
vast  territory  of  nonproductive  land  should  be  brought  under  cultiva- 
tion and  made  to  contribute  its  share  to  the  wealth  of  the  State,  and  to 
do  this  would  require  about  twice  our  present  farming  population. 

As  pointed  out  above,  our  markets  are  calling  for  more  than  we  are 
producing,  and,  as  a  consequence,  millions  upon  millions  of  dollars 
worth  of  food  and  feed  products  are  yearly  being  shipped  into  the  State 
from  outside  sources. 

FOOD  PRODUCTS  SHIPPED  INTO  THE  STATE  OF  NORTH  CAROLINA 

DURING  1918. 

Three  years  ago  the  Division  of  Botany  and  Agronomy  was  directed 
to  ascertain,  as  far  as  possible,  the  amount  of  food  and  feed  products 
shipped  into  the  State  during  1911.  The  results  of  that  investigation 
showed  that  around  $39,000,000  worth  of  these  products  were  shipped 
into  N'orth  Carolina  during  that  year.  This  year,  1914,  the  Commis- 
sioner of  Agriculture  again  directed  this  Division  to  make  a  similar 
investigation  for  the  same  purpose.  Using  the  same  method  of  investi- 
gation as  we  used  before,  we  addressed  a  letter  to  each  of  the  railroad 
companies  operating  inter-state  lines  of  railroad,  asking  them  to  furnish 
us  with  such  data  as  might  be  available  to  show  the  amount  of  various 
food  and  feed  products  shipped  into  the  State  over  their  lines  during 
1913. 

We  are  pleased  to  state  that  all  of  the  leading  lines  of  railroads  re- 
sponded  promptly  to   this   request,   except   one,   and  gave  us  figures 
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taken  directly  from  their  books.  The  Seaboard  Air  Line  and  four 
short  lines  of  railroad  failed  to  give  us  the  data  requested,  and  we 
were  forced  to  estimate  the  products  shipped  in  over  these  short  lines 
in  1913  as  the  same  as  that  shipped  in  over  them  during  1911.  Since 
the  Coast  line  and  the  Seaboard  Air  Line  traverse  pretty  much  the  same 
territory  we  felt  justified  in  estimating  the  shipments  over  these  two 
lines  as  being  about  equal.  This  enables  us  to  present  fairly  reliable 
data  showing  the  amount  of  food  and  feed  products  shipped  into  the 
State  over  the  different  lines  of  railroads  during  1913. 

Southern  Railway. 

During  the  year  1913  the  Southern  Eailway  shipped  into  the  terri- 
tory traversed  by  its  lines  3,347,064  bushels  of  com ;  142,065  bushels  of 
wheat;  59,010  barrels  of  apples;  6,530,000  pounds  •of  cured  meat; 
15,392,000  pounds  of  dressed  beef;  2,880  cases  of  canned  goods;  15,- 
825,000  pounds  of  vegetables;  16,512  tons  of  hay,  and  779  tons  of  feed- 
stuffs. 

Norfolk  and  Western  Railroad, 

The  Norfolk  and  Western  Bailroad  shipped  into  the  territory  trav- 
ersed by  its  lines  during  1913,  2,712,292  bushels  of  com ;  435,078  bushels 
of  wheat;  263,567  bushels  of  oats;  8,607  barrels  of  apples;  69,188 
pounds  of  dried  fruit;  1,529,088  pounds  of  cured  meat;  895,886  pounds 
of  fresh  pork;  21  barrels  of  barreled  pork;  1,157,792  pounds  of  dressed 
beef;  2,222  pounds  of  corned  beef;  2,956  pounds  of  butter;  113,631 
pounds  of  cheese;  24,671  cases  of  canned  goods;  47,124  gallons  of  syrup; 
2,621  pounds  of  honey;  2,783  tons  of  hay;  10,578  tons  of  feedstuffs,  and 
2,650  dozen  of  eggs. 

Winston-Salem  Southbound. 

During  the  year  1913  this  branch  of  the  Norfolk  and  Westem 
shipped  into  middle  North  Carolina  11,389  bushels  of  corn;  20,830 
bushels  of  wheat;  53,860  bushels  of  oats;  611  barrels  of  apples;  16,065 
pounds  of  dried  fruit;  109,051  pounds  of  cured  meat;  20,000  pounds  of 
fresh  pork;  2,000  pounds  of  comed  beef;  1,350  pounds  of  butter;  8,050 
pounds  of  cheese;  6,278 'cases  of  canned  goods;  14,800  gallons  of  symp; 
862  pounds  of  honey;  1,182  tons  of  hay;  866  tons  of  feedstuff,  and  264 
dozen  eggs. 

Atlantic  Coast  Line. 

This  road  shipped  into  Eastem  North  Carolina  during  the  year  1913 
1,773,936  bushels  of  com;  1,649,850  bushels  of  wheat  in  the  form  of 
flour,  and  29,570  tons  of  hay. 

Norfolk  Southern  Railway. 

This  road  shipped  into  Eastern  North  Carolina  during  1913  726,056 
bushels  of  com ;  1,070,541  bushels  of  wheat  in  the  form  of  flour ;  47,023 
tons  of  mill  feed;  17,857  tons  of  hay;  940,000  pounds  of  dressed  meat; 
13,078,000  pounds  of  other  packing-house  products  and  2,762,000  pounds 
of  other  animal  products  as  leather,  hides,  butter,  eggs,  etc. 
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Seaboard  Air  Line  Railway, 

The  estimated  amounts  of  products  shipped  into  that  part  of  the 
State  traversed  by  this  system  during  1913  were  1,773,936  bushels  of 
com;  1,649,850  bushels  of  wheat  and  29,570  tons  of  hay. 

Mount  Airy  and  Eastern  Railway. 

This  road  shipped  into  the  State  from  the  North  and  West  during 
1913,  12  bushels  of  corn;  242  barrels  of  apples;  2,300  pounds  of  dried 
fruit;  53  cases  of  canned  goods;  150  pounds  of  pork,  and  99  bushels  of 
potatoes. 

East  Tennessee  and  Western  North  Carolina  Railroad, 

This  railroad  shipped  into  the  mountain  section  of  North  Carolina 
during  1913  25,9^2  bushels  of  com;  115  bushels  of  wheat;  13,576  bush- 
els of  oats;  10,466  barrels  of  flour;  60  barrels  of  apples;  120  pounds  of 
dried  fruit;  232,231  pounds  of  cured  meat;  1,847  pounds  of  fresh  pork; 
1,149  pounds  of  dressed  beef;  830  pounds  of  canned  beef;  160  pounds 
of  butter;  8,373  pounds  of  cheese;  3,808  cases  of  canned  goods;  38  gal- 
lons of  syrup;  3,659  pounds  of  honey;  140  pounds  of  vegetables;  241 
tons  of  hay,  and  802  tons  of  feedstuflF.    Estimated  for  1913. 

Danville  and  Western  Railway. 

It  is  estimated  that  this  road  shipped  into  Rockingham  County  during 
1913  17,835  bushels  of  corn;  30,104  bushels  of  wheat;  7,161  bushels  of 
oats;  111,138  barrels  of  flour;  1,348  barrels  of  apples;  6,050  pounds  of 
dried  fruit;  133,528  pounds  of  cured  meat;  4,600  pounds  of  fresh  pork; 
2,000  barrels  of  barreled  pork;  3,580  pounds  of  corned  beef;  872  pounds 
of  butter;  157,666  pounds  of  cheese;  6,591  cases  of  canned  goods;  9,500 
gallons  of  syrup;  1,638  pounds  of  honey;  96,000  pounds  of  vegetables 
and  2,240  tons  of  hay  and  1,045  tons  of  feedstuff. 

Tallulah  Falls  Railway, 

It  is  estimated  that  this  short  line  of  railroad  shipped  into  Western 
North  Carolina  during  the  period  under  discussion  7,643  bushels  of 
com;  3,397  barrels  of  flour;  492,000  pounds  of  cured  meat;  26  tons  of 
hay,  and  85  tons  of  feedstuff. 

Carolina,  Clinchfield  and  Ohio  Railway, 

It  is  estimated  that  the  Carolina,  Clinchfield  and.  Ohio  Railway 
shipped  into  Northwestern  North  Carolina  during  1913  50,526  bushels 
of  com;  173  bushels  of  wheat;  9,211  bushels  of  oats;  12,600  barrels  of 
flour;  52  barrels  of  apples;  182,925  pounds  of  cured  meat;  3,606  pounds 
of  fresh  pork ;  15  barrels  of  barreled  pork ;  450  pounds  of  dressed  beef ; 
30,051  pounds  of  corned  beef;  215  pounds  of  butter;  7,043  pounds  of 
cheese;  14,718  cases  of  canned  goods;  1,908  pounds  of  honey;  9,066  tons 
of  hay,  and  4,939  tons  of  feedstuff. 
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SHOWING  AMOUNT  OF  FOOD  AND  FEED  PRODUCTS  SHIPPED  INTO  NORTH 
CAROUNA  DURING  1913. 


Railroad 

Com 
(BuBheU) 

3.347.064 

271.392 

726.056 

1.773.936 

1.773.936 

50.526 

11.389 

25.952 

17.835 

13 

7.643 

Wheat 
(Buahela) 

Oato 
(BuBhels) 

Applet 
(Barrel.) 

59.010 
8.607 

Dried 

Fruit 

(Pounds) 

Dried 
Meat 

(Pounds) 

Southern...           .  .      .  .. 

142.065 

435.078 

1.070.541 

1.649.850 

1.649.850 

63,173 

20.830 

52.446 

585.830 

5.530,000 

Norfolk  A  Weatern 

263.567 

69.788 

1.529.088 

Norfolk  Southern 

Atlantic  Coast  Line 

, 

Seaboard  Air  Line 

1                     ; 

Car.  CUnchfield  A  Ohio*.... 

9.211 
53.860 
13.576 

7,161 

52 

611 

60 

1.348 

242 

182,925 

Winrton-Salem  Southbound 

E.  Tenn.  A  W.  N.  C 

Danville  A  Western* 

Mount  Airy  A  Eastern 

16.065 

120 

6.050 

2.300 

109,051 
232.231 
133.528 

Tfthilfthi^ftl^Ry,* 

16.985 

492.000 

Totals „  .., , 

8.005.641 

(d80c 

16.404.672.80 

5,686.647 

d  11.00 

15.686.647.00 

847.375 
@50o 
$173,687.50 

69.930 
@  15.00 
6349,650.00 

94.323 
dlOc 
19.432.30 

8.208.823 

@12Hc 
>1.027.102.87 

^Estimated  to  be  same  as  1911. 


Railroad 

Fresh 

Pork 

(Pounds) 

Barreled 

Pork 
(Barrels) 

Dressed 

Beef 
(Pounds) 

Corned 
Beef 

(Pounds) 

Butter 
(Pounds) 

Southern 

16.892.000 

1.157.792 

940,000 

1 

Norfolk  A  Western 

895.886 

21 

20,222 

2.955 

Norfolk  Southern 

Atlantic  Coast  Line 

Seaboard  Air  Line 

CaroUna.  CUnchfield  A  Ohio*. 
Winston-Salem  South  Bound . 

3.606 

20,000 

1,847 

4,600 

150 

15 

450 

30,051 

2,000 

•         830 

3,580 

215 
1.350 

E.  Tenn.  A  W.  N.  C.*.. 

1,149 

160 

Danville  A  Western* 

2,000 

872 

Mt.  Airy  A  Eastern 

T*ll..Uh  Pall,  Ry  • 

Totftls 

926.089 
(dlOo 
192.608.90 

2.036 
$50,900.00 

17,491,391 
@9o 
$1,674,225.19 

56.683 
@12Ho 
$7,085.25 

5,552 

@20c 
$1,110.40 

*Estimated  to  be  same  as  1911. 
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Railroad* 

GheeM 

(Pounds) 

Canned 
Goods 
(Cases) 

Syrup 
(QaUons) 

Honey 
(Pounds) 

(Pounds) 

Hay 
(Tons) 

Southern 

2.880 
24,671 

15.825 
15.825 

16.512 

2.783 

17.857 

29  570 

Norfolk  A  Western 

113.681 

47.124 

2,621 

Norfolk  Southern 

Atlantic  Coast  Line 

Seaboard  Air  Line 

29.570 

Gar.,  Clinohfield  &  Ohio*... 

7,043 

8.050 

8,373 

157,666 

14,718 
6,278 
3.808 
6.591 
53 

1,908 

862 

8,659 

1,638 

9.066 

Winston-Salem  Southbound 

14.800 

38 

9.500 

1,182 

E.  Tenn.  A  W.  N.  C* 

DanviUe  A  Western* 

Mt.  Airy  A  Eastern 

140 
96.000 
4,954 

241 
2,240 

Talulfth  l?ftH«  Ry,* 

26 

Totals 

294.763 
@12Hc 
S36.845.37 

58,899 
®  12.50 
$147,247.50 

71,462 
d40o 
128.584.80 

10,688 
dlOo 
$1,068.80 

132,740 
^50 
16.637.00 

106,047 
$2,160,940.00 

^Estimated  to  be  same  as  1911. 


Railroad 

Feed  Stuffs 
(Tons 

ICisoeUanaoua 

Paokinffhouse 

Products 

(Pounds) 

Southern .      , 

779 
10,578 

47,023 

Norfolk  4  Western .' 

Norfolk  Southern _.. 

13,078,000 

Atlantic  Coast  Line 

Seaboard  Air  Line 

OArnlina,  PlinchfieM  4  Ohio* 

4,839 
866 
802 

1,045 

Winffton-8Al4^m  Southbound 

East  Tennessee  A  Western  North  Carolina* 

Danville  4  Western*... f. , 

Mt.  Airy  A  Eastern 

Talulah  Falls  Ry.* 

85 

ToUls 

66,017 
d$25 
$1,650,425.00 

13,078,000 

®10o 
$1,307,800.00 

'Estimated  to  be  same  as  1911. 
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Tabus  No.  9. — Showing  Comparative  Values  of  Food  and  Feed  Products 
Shipped  Into  North  Carolina  During  1911  and  191$, 

1911.  1919, 

Corn  @  80c.  bushel $4,346,420.80  $6,404,672.80 

Wheat  ®  $1.00  a  bushel 4,378,316.00  5,686,647.00 

Oats  @  50c.  a  bushel 119,966.00  173,687.00 

Apples  @  $5.00  a  barrel 357,106.00  349,650.00 

Dried  fruit  @  10c.  a  pound 19,420.30  9,432.30 

Cured  meat  @  12%c.  a  pound 6,666,429.62  1,027,102.87 

Fresh  pork  @  10c.  a  pound 37,664.30  92,608.90 

Barreled  pork  ®  $25  a  barrel  of  200  pounds. .             55,875.00  50,900.00 

Dressed  Beef  @  12%c.  a  pound 12,937.00  7,085.25 

Miscellaneous  packing  house  products  ®  10c 1,307,800.00 

Butter  @  20c.  a  pound 875.20  1,110.40 

Cheese  @  12%c.  a  pound 39,057.37  36,845.37 

Canned  goods  @  $2.50  a  case 116,257.50  147,247.50 

Syrup  @  40c.  a  gallon 21,110.80  28,584.80 

Honey  @  10c.  a  pound 789.50  1,068.80 

Vegetables  @  5c.  a  pound 3,516,716,45  6,637.00 

Hay  @  $20  a  ton 15,607,820.00  2,160,940.00 

Feed  stuffs— bran,  shorts  etc.,  @  $25  a  ton. . .        2,225,625.00  1.650,425.00 

Total $39,640,885.55        $20,716,671.6^ 

Balance  In  faror  of  1918 $19,124^18^7 

The  above  figures,  most  of  which  were  taken  direct  from  the  books 
of  the  different  railroad  companies  doing  an  inter-state  business,  seem 
to  be  the  closest  approximation  possible  to  the  actual  facts,  and  while  it 
is  not  claimed  that  these  figures  are  within  even  a  million  dollars  of 
correct,  due  to  the  impracticability  of  getting  any  but  the  leading  items 
of  import,  they  still  show  that  the  state  has  decreased  its  imports 
enormously  witiiin  the  last  three  or  four  years,  and  is  thus  waking  to 
the  possibility  and  necessity  of  producing  its  own  food  supplies.  Our 
people  are  beginning  to  live  at  home. 
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W.  A.  Gbaeam,  OommJgsioner,  «x  ogMo  Ohairman,  Baletgh. 

P  P.  Latham Belhaven   Pirtt  District. 

K.  W.  BABNX8 Lucama Second  District. 

R.  L.  WOODAKD Pamlico   Third  District. 

Olabinoe  Poe , Raleigh    Fourth  District. 

R.  W.  SOOTT Haw  River   Fifth  District. 

A   T.  McCallum Red  Springrs Sixth  District. 

0.  0.  Wmoht Hunting  Greek Seventh  District. 

WiLLiAic  Bledsoe Gale    Eighth  District. 

W.  J.  Shuford Hickory    Ninth  District. 

A.  Gannon Horse  Shoe Tenth  District. 


01TICSB8  AMD  STAFF 

W.  A.  GRAHAM Gommissioner. 

ELIAS  GARR Secretary  and  Purchasing  Agent. 

Miss  Sarah  D.  Jones Bookkeeper. 

D.  G.  GONN BuUetin  Superintendent. 

B.  W.  KILGORE State  Ghemist,  Director  Tect  Farms. 

J.  M.  PiOKEL Peed  Ghemist. 

W.  G.  Hatwood Fertilizer  Ghemist. 

J.  Q.  Jackson Assistant  Ghemist. 

E.  S.  Dbwab Assistant  Ghemist. 

E.  B.  Habt Assistant  Ghemist. 

J.  R.  Mullen Assistant  Ghemist. 

R.  W.  GOLLETT Assistant  Director  Test  Farma. 

H.  H.  BRIMLEY Gurator  of  Museum. 

T.  W.  Adickes Assistant  Curator. 

FRANKLIN  SHERMAN.  Jb Entomo'.ogiat. 

S.  G.  Gi^PP Assistant  Entomologist  in  Field  Work. 

B.  B.  FLOWE Veterinarian. 

H.  P.  Flowe AssiEtant  Veterinarian. 

E.  G.  Haboett Assistant  Veterinarian. 

W.  N.  HUTT Horticulturist. 

R.  G.  Hill Assistant  Horticulturist. 

T.  B.  PARKER Director  of  Farmers'  Institutes. 

Mbs.  Gabbie  Hudgins  Gabben.  . .  .Assistant  to  Director  of  Farmers'  Institutes. 

R.  L.  Sloan Assistant  to  Director  of  Farmers'  Institutes. 

W.  M.  ALLEN Ghemist  and  Chief,  Division  Food  and  Oil  Inspection. 

E.  W.  Thobnton Assistant  Chemist,  Division  Food  and  Oil  Inspection. 

C.  E.  Bell Assistant  Chemist,  Division  Food  and  Oil  Inspection. 

Leland  B.  Rhodes Assistant  Chemist,  Division  Food  and  Oil  Inspection. 

0.  B.  WILLIAMS Agronomist. 

J.  K.  Plummeb Soil  Chemist. 

W.  F.  Pate Agronomist  in  Soils. 

R.  Y.  WiNTEBS Plant  Breeding. 

G.  M.  Gabben Assistant  AgronomiFt  in  Crops. 

* W.  E.  Heabn State  Soil  Agent,  Soil  Survey. 

L.  L.  Bbinklbt Soil  Survey. 

S.  O.  Pkbkins Soil  Survey. 

R.  C.  JuBNBY Soil  Survey. 

J.  L.  BURGESS Agronomist  and  Botanist. 

Miss  S.  D.  Allen « Assistant  to  Botanist. 

G.  H.  Waldbon Assistant  Agronomist  and  Botanist. 

Miss  Louise  A.  Radeicacheb Assistant  to  Botanist. 

DAN  T.  GRAY Chief  in  Animal  Industry. 

W.  H.  Eaton Dairy  Experimenter. 

tALViN  J.  Reed Dairy  Farming. 

Stanley  Combs Assistant  in  Dairy  Farming. 

tE.  H.  Mathewson Tobacco  Investigations. 

tC.  R.  Hudson Farm  Demonstration  Work. 

tT.  E.  Browne Assistant  in  Charge  of  Boys'  Clubs. 

{a.  K.  Robebtson Assistant  in  Boys'  Clubs. 

tMiss  Jane  S.  McKimmon Assistant  in  Charge  of  Girls'  Clubs. 

{Miss  Maboabet  Scott Assistant  in  Girls'  Clubs. 


F.  N.  McDrwELL,  Assistant  Director  Edgecombe  Test  Farm,  Rocky  Mount,  N.  C. 

F.  T.  Meacham,  Assistant  Director  Iredell  Test  Farm.  Statesvillc,  N.  G. 

John  H.  Jeftkbibs.  Assistant  Director  Pender  Test  Farm,  Willard,  N  .C. 

F.  S.  PucKBTT,  Assistant  Director  Transylvania  and  Buncombe  Test  Farms,  Swannanoa,  N.  C. 

E.  G.  Moss,  Assistant  Director  Granville  Test  Farm,  Oxford,  N.  C. 


*A8signed  by  the  Bureau  of  Soils.  United  States  Department  of  Agriculture. 

t Assigned  by  the  Bureau  of  Animal  Husbandry,  United  States  Department  of  Agriculture. 

tin  cooperation  with  Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture. 
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LETTER  OF  TRANSMITTAL 


Raleigh,  N".  C,  December  8,  1914. 
Hon.  W.  a.  Graham, 

Commissioner  of  Agriculture, 

Ealeigh,  N.  C. 
Sir  : — Herewith  find  my  annual  report  of  Farmers'  and  Women's  In- 
stitutes for  the  current  year,  which  I  recommend  for  the  January,  1916, 
Bulletin.  .  Respectfully, 

T.  B.  Parker, 
Directors  of  Farmers'  Institutes, 
Approved  for  printing: 

W.  A.  Graham, 

Commissioner, 
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REPORT  OF  FARMERS'  INSTITUTES,  1914 


Bt  T.  B.  Pabkeb,  Dibector  of  Farmbrb'  Institutbs. 


From  December  1,  1913,  to  November  30,  1914,  the  following  number 
of  institutes  were  held  in  the  State  under  the  auspices  of  the  State  De- 
partment of  Agriculture:  250  regular  institutes  for  men,  9  special  or 
Orchard  Demonstration  Institutes,  and  2  institutes  for  negroes,  with  a 
total  attendance  of  35,632.  There  were  held  at  the  same  time  and 
places  240  regular  institutes  for  women  with  an  attendance  of  33,227, 
with  an  additional  attendance  of  2,960  at  local  institutes,  making  the 
total  attendance  at  women's  institutes  36,187,  or  a  grand  total  for  men 
and  women  of  71,819,  against  57,805  for  last  year.  ^ 

The  demand  for  institutes  was  much  greater  this  year  than  in  any 
previous  year. 

FARMERS'  INSTITUTES,  1914. 


County 


Date 


Alamance Aug.  17 

Aug.  18 
I  Aug.  19 
I  Aug.  20 

Alexander i  July  31 

Alleghany Sept.  14 

'  Sept.  15 
I  Sept.  16 

Anson Aug.    8 

I  Aug.  11 
Aug.  13 
Aug.  20 

Ashe -   Sept.  17 

Sept.  18 
Sept.  19 

Avery Sept.  22 

Beaufort. Jan.   19 

j  Jan.  20 

I  Jan.  21 

,  Jan.  24 

Oct. 

27-28 

Bertie '  Feb.  16 

j  Feb.   17 

Bladen... I  Jan.  22 

Brunswick [  Feb.    3 

Feb.  4 
I  Feb.     6 

Buncombe ,  Sept.    1 

';  Sept.  30 

Burke Aug.    6 

Aug.    6 

Cabarrus ^  Aug.  11 

I  Aug.  12 

CaldweU !  Aug.    3 

!  Aug.    4 


Place 


Elon  College 

Haywood 

Spring  Graded  School ... 
Hawfield  Graded  School. 

Taylorsville 

Glade  VaUey 

Sparta 

Whitehead 

McFarlan 

Polkton 

Wadesboro 

Ansonville 

Scottville 

Grassy  Creek 

Jefferson 

Banners  Elk 

Bath 

Aurora 

Washington 

Pantego 


Lecturers 


Bath 

Mars  HiU... 

Windsor 

Tarheel 

Winnabow.. 
Mt.  PUgah. 

Ash 

Swannanoa. 
Sand  HiU.. 
Hildebran.. 


Hendricks,  Curtis,  Garren. 
Hendricks,  Curtis,  Garren. 
Hendricks,  Curtis,  Garren. 
Hendricks,  Curtis,  Garren. 
Kerr,  French,  Young. 
Sherman,  Hudson,  Reed. 
Sherman,  Hudson,  Reed. 
Sherman,  Hudson,  Reed. 
Chrisman,  Young,  Parker,  T.  F, 
Chrisman,  Young,  Parker,  T.  F. 
Chrisman,  Young,  Parker,  T.  F. 
Chrisman,  Sloan,  Kerr. 
Sherman,  Hudson,  Reed. 
Sherman,  Hudson,  Reed. 
Sherman,  Hudson,  Reed. 
Sherman,  Hudson,  Reed. 
Sherman,  Latham,  Sloan. 
Sherman,  Latham,  Sloan. 
Sherman,  Latham,  Sloan. 
Sherman,  Latham,  Sloan. 


Latham,  Sloan. 

Sherman,  Rives. 

Sherman,  Rives. 

Garren,  Hill,  Robertson. 

Garren,  Hill,  Robertson. 

Garren,  Hill,  Robertson. 

Garren,  HiU,  Robertson. 

Garren,  HUl. 

Parker.  T.  B.,  Cheshire,  Garren. 

Kerr,  French,  Young. 

Hickory  Grove  8.  H j  Kerr,  French,  Young. 

Rimer. Hendricks,  Curtis,  Owen. 

Concord Hendricks,  Curtis,  Owen,  Sloan. 

CoUettsviUe Kerr,  French,  Young. 

Hudson Kerr,  French,  Young. 


-I  : 
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County 


Chatham.. 
Cherokee. . 


Chowan. 
Clay 


Cleveland.. 


Columbua. 


Craven 

Cumberland.. 

Currituck 

Davidson 


Davie 

Duplin... 
Durham.. 


Edfecombe.. 
Forsyth 


Franklin.. 
Oaeton.... 


Gates 

Granville.. 


Guilfoixl.. 
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Camden.. 
Carteret.. 
CaaweU... 

Catowba. 


Date 


Jan.  31 
Feb.  10 
July  20 
July  30 
Aus.  14 
Aug.  16 
Aug.  17 
Aug.  18 
Aug.  19 
Aug.  20 
Aug.  21 
Aug.  22 
Aug.  29 
July  24 
Sept.  15 
Sept.  18 
Sept.  19 
Jan.  29 
Sept.  16 
Sept.  17 
Aug.  11 
Aug.  12 
Aug.  13 
Aug.  16 
Feb.  7 
Feb.  9 
Feb.  10 
Feb.  11 
Feb.  6 
Feb.  7 
Jan.  21 
Jan.  24 
Feb.  2 
Feb.  3 
July  24 
Aug.  1 
Aug.  5 
Aug.  6 
July  27 
July  28 
Jan.  30 
Feb.  2 
July  25 
July  27 
Aug.  21 
AprU  — 
Jan.  19 
July  25 
Aug.  15 
Aug.  19 
Aug.  20 
Feb.  25 
Aug.  17 
Aug.  18 
Aug.  21 
Feb.  9 
Feb.  27 
Feb.  28 
July  29 


Place 


I 


Camden  C.H 

Newport 

Leasburg 

Semora 

Cloninger's  Farm 

Rockett,  8.  H 

Catawba. 

Terrells  8.  H 

St.  James  S.  H 

Shuford's  Farm 

Providence  S.  H 

KilUanS.  H 

Minerva  S.  H 

SUerCity 

Ranger... 

Murphy 

Andrews 

Eden  ton 

Brasstown 

Hayesville 

Casar 

Belwood 

Shelby 

Waco 

Old  Dock 

WhiteviUe 

Chadboum 

Tabor 

Beech  Grove 

Ernul 

King  Hiram  S.H.... 

Stedman 1. 

Coinjook 

Newbem's  Landing.. 

Enterprise 

Boston  S.  H 

Cedar  Springs  S.  H.. 

Clarksburg 

Farmington 

Center  Church 

Calypso 

Concord 

Mineral  Springs 

Lowe's  Grove  8.  H... 

Bahama 

Dixie  8.  H 

Battleboro 

Clemmons 

Belew's  Creek 

Burke's  Grove 

Cold  Springs. 

Louisburg 

Sunnyside  8.  H 

EakersS.  H 

Stanley 

Eure 

Stovall 

Creedmoor.. 

Pleasant  Garden 


Leetttiws 


Sherman,  Burgess,  Sloan. 

Kerr,  Newell,  Sloan. 

Scott,  Parker,  T.  B.,  Cunninghsm. 

Scott,  Parker,  T.  B.,  Cunningham. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Robinson,  Shuford,  Combs. 

Hendricks,  Garren. 

Parker,  T.  B.,  Cheshire,  Perkins. 

Parker,  T.  B.,  Cheshire.  Perkins. 

Parker,  T.  B.,  Cheshire,  Psrkiiu. 

Sherman,  Burgess,  Sloan. 

Parker,  T.  B.,  Cheshire,  Perkins. 

Parker,  T.  B.,  Cheshire,  Perkins. 

Kerr,  French,  Combs. 

Kerr,  IVench,  Combs. 

Kerr,  French,  Combs. 

Kerr,  French,  Combs. 

Garren,  Hill. 

Garren,  Shaw. 

Garren,  Shaw. 

Garren.  Shaw. 

Kerr,  Newell,  Sloan. 

Kerr,  Newell,  Sloan. 

Garren,  Hill,  Robertson. 

Garren,  Hill,  Robertson. 

Sherman,  Rives. 

Sherman,  Rives. 

French,  Sloan. 

Hendricks,  Garren,  Shook. 

Hendricks,  Garren,  Shook. 

Parker,  T.  B.,  Holmes. 

Kerr,  IVench,  Sloan. 

Kerr,  French,  Sloan. 

Kerr,  Newell. 

Kerr,  Newell. 

Scott,  Parker,  T.  B. 

Scott,  Parker.  T.  B. 

Hendricks,  Curtis,  Garren. 

Burgess. 

Kerr,  Newell. 

lYench,  Sloan. 

Scott,  Eaton. 

Scott,  Garren. 

Scott,  Garren. 

Parker.  T.  B..  Garren,  Sloan. 

French,  Parker,  T.  F.,  Combs. 

Ftenoh,  Parker,  T.  F.,  Combs. 

French,  Parker,  T.  F.,  Combs. 

Sherman,  Rives. 

Garren,  Sloan. 

Garren.  Parker,  T.  B. 

Hendricks,  Shook,  Gairen. 
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County 


Guilfoixl.. 


Halifax.... 

Harnett... 
Hasrwood.. 


Henderson.. 


Date 


Hertford.. 


Hoke.. 
Hyde.. 


IrodelL. 


Jackson... 
Johnston.. 


Jones.. 
Lee 


Lenoir.... 
Lincoln... 
Macon.... 


Madison- 


McDowell.. 
Martin 


Mecklenburg.. 


Mitchell 

Montgomery. 

Moore 


July  30 
July  81 
Aug.  1 
Aug.  M 
Jan.  31 
Feb.  23 
Feb.  17 
Sept.  10 
Sept.  11 
Sept.  U 
Sept.  2 
Sept.  6 
Sept.  8 
Sept.  9 
F^b.  10 
I^b.  11 
IV)b.  18 
July  39 
Jan.  22 
Jan.  23 
July  29 
July  30 
Aug.  1 
Aug.  14 
Sept.  20 
Jan.  16 
Jan.  16 
Jan.  16 
I^b.  6 
Oct.  9 
Oct.  10 
Jan*.  24 
Feb.  11 
Aug.  19 
Aug.  20 
Sept.  21 
Sept.  22 
Sept.  23 
Sept.  24 
Sept.  25 
Sept.  28 
Sept.  29 
Aug.  7 
Jan.  22 
Feb.  7 
June  4 
Aug.  13 
Aug.  17 
Aug.  18 
Mar.  6 
Sept.  4 
Aug.  12 
Aug.  13 
Aug.  1 
Aug.  4 
Aug.  6 
Aug.  0 
July  24 
July  26 


Plaea 


Leeturem 


MoLeansburg... 

Jamestown.. 

Battleground 

Colfax... 

Scotland  Neck... 

Aurelian  Springs— 

Duke.. 

BotheL 

Rock  Springs 

Waynesyille 

Liberty  S.  H 

Mills  River 

D«na 

Fletcher 

Winton. 

Murf  reesboro 

Ahoekie 

Raeford 

Swan  Quarter 

Sladesville. 

Cool  Springs. 

Eupeptic  Springs.. 

Test  Farm. 

Mooresville 

Cullowhee 

Pleasant  HilL 

Micro.. 

Sandy  Grove.. 

PoUocksville.. 

Broadway.. 

Sanford.. 

liaOrange.. 

Kinston 

ReepsviUe.. 

Lincolnton... 

Franklin., 

MazweU... 

Otto.. 

West  HUl  6.  H 

Hidgonville 

MarshaU 

MarsHiU 

Marion 

Oak  City 

Williamston 

I  Parmeld  (colored)... 

I  Huntersville 

I  Carolina  Academy.. 

Mint  Hill 

I  Biddle  University... 
I  Biddle  University... 
'  Bakersville 

Spruce  Pine 

Candor. 

Star 

Troy 

Mt.  Gilead 

Bethlehem  Church. 

Glendon 


Hendricks,  Shook,  Garren. 

Hendricks,  Shook,  Garren. 

Scott,  Sloan. 

Scott,  Garren. 

Kerr.  Newell. 

Garren,  Parker.  T.  B. 

Garren,  Parker,  Graham,  Hill. 

Parker,  Cheshire,  Perkins. 

Parker,  Cheshire,  Perkins. 

Parker,  Cheshire,  Perkins. 

Parker,  Cheshire,  Perkins. 

Parker,  Cheshire,  Perkins. 

Parker,  Cheshire,  Perkins. 

Parker,  Cheshire,  Perkins. 

Sherman,  Rives. 

Sherman,  Rives. 

Sherman,  Rives. 

Chrisman,  Parker,  T.  F.,  Newman. 

Sherman,  Latham,  Sloan. 

Sherman,  Latham,  Sloan. 

Kerr,  French,  Sloan. 

Kerr,  French,  Sloan. 

Kerr,  fVench,  Young. 

Hendricks,  Curtis,  Owen,  Sloan. 

Parker,  T.  B.,  Cheshire,  McCraoken. 

Garren.  Hill. 

Sherman,  McLean,  Sloan. 

Garren.  Hill. 

Kerr,  Newell,  Sloan. 

Garren,  Sloan. 

Garren,  Sloan. 

Kerr,  Newell. 

Kerr.  Newell,  Sloan. 

French,  Parker,  T.  F.,  Combs. 

French,  Parker,  T.  F.,  Combs. 

Parker,  T.  B.,  Cheshire,  McCracken. 

Parker,  T.  B.,  Cheshire,  McCracken. 

Parker,  T.  B.,  Cheshire,  McCracken. 

Parker,  T.  B.,  Cheshire,  McCracken. 

Parker,  T.  B.,  Cheshire,  McCracken. 

Parker,  T.  B.,  Cheshire,  McCracken. 

Parker,  T.  B.,  Cheshire,  McCraoken. 

Kerr,  F^nch,  Parker,  Garren. 

Kerr,  Newell. 

Sherman,  Rives. 

Sloan. 

Hendricks,  Curtis,  Owen,  Sloan. 

Chrisman,  Kerr,  Sloan. 

Chrisman,  Ketr,  Sloan. 

Garren,  Sloan. 

Sloan,  Graeber. 

Parker,  Garren,  Holmes. 

Parker,  Garren,  Holmes. 

Chrisman,  Parker,  T.  F.,  Newman. 

Chrisman,  Parker,  T.  F.,  Sloan. 

Chrisman,  Parker,  T.  F.,  Sloan. 

Chrisman,  Parker,  T.  F.,  Sloan. 

Chrisman,  Parker,  T.  F.,  Newman. 

Chrisman,  Parker,  T.  F.,  Newman. 
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County 


Moore , 

Naah 

New  Hanover 
Northampton. 

Onalow 

Oranse 

Pamlico 

Pasquotank... 

Pender 


Robeaon.. 


Rockingham.. 


Rowan.. 


Rutherford. 


Sampson.. 


Date 


July  27 
July  25 
July  80 
July  31 
Jan. 
Jan. 
Jan. 
F^b. 
Feb. 
Feb. 
Feb. 
Feb.  12 
Aug.  22 
Feb.  9 
Feb.  4 
Feb.  5 
Jan.  29 
Feb.  2 
Feb.  3 
Mar. 

17-18 
Nov. 


Perquimans. 

Person 

Pitt 

Polk 

Randolph... 


Richmond.. 


Jan.  30 
July  28 
Jan.  17 
Jan.  23 
Feb.  U 
Sept.  7 
July  25 
July  27 
July  28 
Aug.  3 
Aug.  4 
Aug.  3 
Aug.  10 
Jan.  19 
Jan.  20 
Jan.  23 
Feb.  12 
Oct.  17 
July  31 
Aug.  13 
Aug.  14 
Aug.  8 
Aug.  10 
Aug.  16 
Aug.  21 
Aug.  22 
Aug.  8 
Aug.  10 
Aug.  14 
Jan.  17 
Jan.  26 
Jan.  27 
Jan.  28 
Jan.  31 


Place 


Lecturers 


Cameron 

Aberdeen 

West  End 

Big  Oak 

Stanhope 

NashviUe 

Wzightsboro 

Conway 

Lasker 

Rich  Square 

Harris  Creek  S.  H.. 

Richlands 

HiUsboro 

Bayboro 

Elisabeth  City 

Salem 

Atkinson 

Burgaw 

Willard 


Watha.. 


Watha.. 


Hertford 

Chub  Lake 

Grimesland 

Grifton 

Greenville 

Columbus 

Pleasant  Ridge 

Liberty 

Providence  S.  H. 

Seagrove 

Farmer 

EUerbe  Springs 

Rockingham 

Antiooh 

Lumber  Bridge 

8t.PauU 

Fairmont 

Back  Swamp 

Ruffin 

New  Bethel  Academy.. 

Stone  ville 

Rockwell 

China  Grove 

Mt.Ulla. 

Liberty  S.H 

Woodleaf 

Forest  City 

Golden 

Dobbin's  S.  H 

Newton  Grove 

Piney  Green 

Garland 

Hanells  Store 

BeulahS.  H 

Clinton  (colored) 


Chrisman,  Parker,  T.  F.,  Newman. 

Chrisman,  Parker,  T.  F.,  Newman. 

Chrisman,  Parker,  T.  F.,  Newman. 

Chrisman,  Parker,  T.  F.,  Newman. 

Kerr.  Newell. 

Kerr,  Newell. 

Garren,  Hill. 

Sherman,  Rives. 

Sherman,  Rives. 

Sherman,  Rives. 

Kerr,  Newell,  Sloan. 

Kerr,  Newell,  Sloan. 

Scott,  Garren,  Parker,  T.  B. 

Kerr,  Newell,  Sloan. 

Sherman,  Rives. 

Sherman,  Rivra. 

Garten,  Hill,  Eaton,  Dr.  Smith. 

Garren,  Hill,  Eaton,  Dr.  Smith. 

Kerr,  Newell,  Sloan. 

Parker,  Garren,  Sloan. 

Hutt,  Hudson,  Sloan,  Hargett,  Mo- 

Vean. 
Sherman,  Burgess,  Sloan. 
Soott,  Parker,  T.  B..  Cuningham. 
Sherman,  McLean,  Sloan. 
Kerr,  Newell. 
Kerr,  Newell,  ffloan. 
Parker,  T.  B.,  Cheshire. 
Hendricks,  Garten. 
Hendriclu,  Garren. 
Hendriolm,  Garren,  Shook. 
Hendricks,  Garren,  Shook. 
Hendricks,  Garren,  Shook. 
Chrisman,  Parker,  T.  F.,  Sloan. 
Chrisman,  Parker.  T.  F.,  Young. 
Garren,  Robertson,  Shaw. 
Garren,  Robertson,  Shaw. 
Garren,  Robertson,  Hill. 
Garren,  Robertson,  Shaw. 
Parker,  T.  B. 

Scott,  Parker,  T.  B.,  Sloan. 
Scott,  Eaton. 
Scott,  Eaton. 
Hendricks,  Shook. 
Hendricks,  Ctu-tis,  Owen. 
Hendricks,  CurtiB,  Owen. 
Chrisman,  Kerr,  Sloan. 
French,  Combs,  Parker,  T.  F. 
French,  Combs,  Kert. 
Kerr,  French,  Combs. 
Kerr,  French,  Combs. 
Ganen,  Hill. 
Garren,  HUl,  Eaton. 
Garren,  Hill,  Eaton. 
Garren,  Hill,  Eaton. 
Kerr,  Newell. 
Parker.  T.  B. 
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County 


Date 


Location 


Stanly Aug.    6 

Aug.    7 
I  Aug.    7 

Stokes I  Aug.  11 

'  Aug.  12 

Surry |  Aug.  17 

Aug.  18 

Swain- I  Sept.  14 

Transylvania Sspt.   3 

I  Sept.    4 

TyrreU. I  Jan.  27  I 

Union Aug.  13  ' 

Aug.  14  I 
Aug.  15 
Aug.  19 
Jan.  28  , 
I  Feb.     6  I 

Watauga- Sept.  21  , 

I  Sept.  23  I 

Wayne Jan.  28  | 

Jan.   27 
Jan.  28  ' 
Jan.  29  ! 


Washington.. 


Wilkes Aug.    3 

Aug.  4 
Aug.  5 
Aug.  6 
Aug.  7 
Sept.  14 

Wilson Jan.   16 

I  Jan.   17 

Yadkin Aug.    8 

Aug.  10 

Yancey Aug.    8 

Aug.  10 
Aug.  11 


Endy.  S.  H 

Riclifield 

Norwood- 

Walnut  Cove 

Danbury 

Piney  Grove  Church- 
Pilot  Mountain 

Bryson  City 

Selica 

Blantyre 

Columbia 

MarahviUe 

Marvin. 

Waxhaw 

Indian  Trail 

'Creswell 

Plymouth 

Valle  Crucis 

Boone 

Seven  Springs 

Memorial  Church 

Falling  Creek 

Smith's  Chapel 

Dudley  (colored) 

Millers  Creek. 

Beaver  Creek 

l^oomer 

Newhope  Church 

ClingmanS.  H 

TrapHiU 

Stantonsburg 

Rook  Ridge 

Hampton  ville 

Booneville 

Bumsville 

Bald  Creek 

Daybook 


Lecturers 


Hendricks,  Shook. 

Hendricks,  Shook. 

Chrisman,  Parker,  T.  F.,  Sloan. 

Scott,  Eaton,  Sloan. 

Scott,  Eaton. 

Scott,  Garren. 

Scott,  Garren. 

Parker,  T.  B.,  Cheshire,  Perkins. 

Garren. 

Garren,  Dr.  Owen. 

Sherman,  Bivgess,  Sloan. 

Chrisman,  Parker,  T.  F.,  Young. 

Chrisman,  Parker,  T.  F.,  Young. 

Chrisman,  Parker,  Sloan. 

Chrisman,  Kerr,  Sloan. 

Sherman,  Burgess,  Sloan. 

Sherman,  Rives. 

Sherman,  Hudson,  Reed. 

Sherman,  Hudson,  Reed. 

Kerr,  Newell. 

Kerr,  Newell. 

Kerr,  Newell. 

Kerr,  Newell. 

Parker,  T.  B. 

Scott. 

Scott,  Robinson. 

Scott,  Robinson. 

Scott,  Robinson. 

Scott,  Robinson. 

Sherman,  Hudson,  Reed. 

Sherman,  McLean,  Sloan. 

Kerr,  Newell. 

Scott,  Sloan. 

Scott,  Sloan. 

Parker,  T.  B.,  Garren,  Holmes. 

Parker,  T.  B.,  Garren,  Holmes. 

Parker,  T.  B.,  Garren,  Holmes. 


Name 


LECTURERS  AND  SUBJECTS. 


Subjects 


Bbownb,  T.  E '    5 

District  Demonstration  Agent.  j 

BuBQEBa,  J.  L I    9 

Agronomist,  Department  of  Agriculture. 
Chbbhibb,  J.  W '  35 

Secretary  North  Carolina  Audubon  Soc.      | 
Chbibman,  W.  G 26 

Veterinarian  V.  P.  I.  | 

Coiibs,  Stanlbt 12 

Assistant  in  Dairy  Farming,  N.  C.  | 

CUNINQHAM.  J.  S :     6 

Special  Agent  in  Tobacco  Investigation.       I 


Peanut  Culture. 
Com  Culture. 
Farm  Crops. 
Soil  Building. 
The  Value  of  Birds. 

Diseases  of  Live  Stock. 
Growing  Live  Stock. 
Dairy  Farming. 

Tobacco  Culture. 
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LECTURERS  AND  SUBJECTS— Contanued 


Name 


CUBTXS.  R.  8 

Aanstant  in  Animal  Husbandry. 

Eaton,  W.  H 

Daily  Expert. 


Fbknch,  a.  L, 

Fanner. 
'  Oabren,  G.  M 

Assistant  Agronomist.  Department  of  Agri- 
culture. 
HABOKTr,  E.  G 

Assistant  Veterinarian,  Department  of  Ag- 
rioulture. 
HBNDRICK8,  M.  J 

Farmer. 
Hill,  R.  G 

Assistant  Horticulturist. 
Holmes.  J.  S 

State  Forester. 
Hudson,  C.  R , 

Farm  Demonstration  Work. 
HUTT.  W.  N 

State  Horticulturist. 
Johnson.  J.  M 

Expert  in  Farm  Management,  U.  S.  De- 
partment of  Agriculture. 

KXBB.  J.  P 

Farmer. 
Latham.  J.  F 

Farmer. 
HcCracken,  R.  P 

•  Farmer. 


Subjects 


Beef  Production. 

Silo  and  Silage. 

Care  and  Feeding  of  Dairy  Cows. 

Butter  Making. 

Soil  Improvement  with  Live  Stock. 

Soil  Improvement. 
Com  Culture. 


Wheat  Culture. 

Com  Culture. 
24     Apple  Culture. 

Vegetable  Gardens. 
20     Forest  Protection. 


Legumes. 
Preventing  Di 


52 


McLean.  T.  D 

District  Demonstration  Agent. 
McVean,  J.  D 

Pig  Clubs. 
MlLLSAPS.  E.  S 

Dbtrict  Demonstration  Agent. 


Newell,  F.  B 

Farmer,  Demonstration  Agent. 
Newman,  C.  L 

Professor  of  Agriculture,  Agricultural  and 
Mechanical  College. 
Owen,  F.  D 

U.  S.  Department  of  Agriculture. 
Parker,  T.  B 

Director  ot  Farmers'  Institutes,  Depart- 
ment of  Agriculture. 
Parker.  T.  F 

Professor  of  Agriculture,  Porto  Rico. 
Perkins,  E.  L 

Farmer,  Demonstration  Agent. 


27 


Soil  Building. 
Com  Culture. 
Pecan  Growing. 
Orchard  Management. 
Farm  Management. 


Poultry. 

Harvesting  Com. 
Crop  -Rotation. 

Renovation  of  Womout  Land. 

Beef  Production. 

Drainage. 

Cotton  Growing. 

Soil  Improvement. 

Swine  Management. 

Com  Culture. 
Cotton  Culture. 
Cooperation. 
Cover  Crops. 

SoU  Improvement. 

Cotton  Culture. 

CommTcial  Fertilisers 

Hog  Cholera  and  its  Prevention. 

Commercial  Fertilisers. 
Corn  and  Cotton  Culture. 
Soil  Building. 
Mixing  Fertilisers. 
Cotton  Culture. 
Cover  Crops. 
SoU  Improvement. 
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Name 


RlBD,  A.  J 

Dairy  Speoialist,  U.  S.  Department  of  Agri- 
culture. 
Rivas,  J.  R 

Farmer. 

ROBBBTBOK,  A.  K 

AjBistant  in  Boys'  Pom  Cluba. 
Robinson,  John  W , 

Fanner.  i 

Shaw,  S.  B !    6 

Aoristant  HorUcultuiiflt,  Department  of 
Acrioulture. 
Shbbman,  Fbanxun,  Jb 

State  Entomologist.  Department  of  Agri- 
oolture. 
Scott,  R.  W.i 

Farmer. 
Shook,  L.  W 

Assistant  Swine  Investigations. 

Sbutobd,  W.  J 

Sloan,  R,  L -. i  60 

Asaiatant  Director  Farmers'  Institutes, 
Department  of  Agriculture. 
Williams,  C.  B 

Assistant  Director  Experiment  Station, 
Department  of  Agriculture. 
YOUNQ.  H.  C 

Instructor  A.  &  M.  College. 


14 


14 


12 


10 


38 


25 


14 


14 


Subjoots 


Dairying. 

Cooperation. 

Corn  Growing. 

Dairying. 

Cooperations 

Apple  Culture. 

Spraying  and  Spray  Materials. 

Insect  Pests  and  Their  Control. 

Diversified.  Farming. 

Live  Stock. 

Cooperation. 
Crop  Rotation. 
Soil  Fertility. 

Farm  Crope. 
Lime  and  its  Use. 

Plant  Diaeoaes. 


County  and  Local  Farmers'  Institate  Organizations. 

Farmers'  Institute  Committees  are  appointed  in  all  the  counties  where 
institutes  are  held.  The  duties  of  the  members  of  the  committees  are  to 
suggest  places  where  the  institutes  are  to  be  held,  topics  for  discussion, 
advertise  the  meetings,  look  after  the  comfort  of  those  attending  the 
meetings,  see  that  the  house  or  hall  in  which  the  institute  is  to  be  held 
is  put  in  good  order  before  the  hour  for  the  institute  to  meet. 

Farmers'  clubs,  local  Farmers'  Alliances,  and  local  Farmers'  Unions 
can  greatly  help  the  institutes  by  cooperating  with  the  local  institute 
committees  and  the  conductor  of  the  institute  party.  Such  cooperation 
is  welcomed. 

CHAIRMEN  OP  COUNTY  AND  LOCAL  FARMERS'  INSTITUTE  COMMITTEES.. 


County 


Chairman  of  Committee 


Alamance -.--|  C.  R.  Cates 

Elon  College W.  P.  Lawrence 

Spring  Oraded  School |  Prof.  E.  P.  Dixon.. 

Alexander J.  H.  Smith 

Alleghany-.... '  S.  F.  Thompson... 


Postoffice 


Mebane. 
Elon  College. 
Saxapahaw. 
Taylorsville. 
Walls. 
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CHAIRMEN  OF  COUNTY  AND  LOCAL  FARMERS'  INSTITUTE  COMMITTBBS-Continued 


County 


Chairman  of  Committee 


Poetoffioe 


-I- 


Anson: 

MoFarlan 

Polkton 

Wadeflboro 

AnBonville 

Ashe 

Soottevilie 

Beaufort 

Bath I 

Bertie I 

Mara  Hill 

Bladen 

Council I 

Tarheel 

Clarkton | 

Abbottsburg ' 

Brunswick 

Ash I 

Shallotte 

Supply 

Cool  Rim  School  House 

Buncombe:  I 

Democrat 

Swannanoa i 

Burke 

Hickory  Grove 

Cabarrus ' 

Rimer 

Harrisburg 

Mt.  Pleasant 

CaldweU ! 

CoUetteville 

Hudson ! 

Camden i 

Carteret ' 

Caswell 

Leasburg 

Chatham: 

Bynum 

Farrincton ' 

Goldston , 

Sileraty ..j 

Cherokee 

Murphy | 

Andrews 

Chowan 

Clay 

Braastown 

Ogden .•. 

Elf 

Cleveland 

Casar 

Belwood - I 

Waco ..... 

Columbus 

Tabor 

Whiteville 

Old  Dock 

Hallsboro 


W.  J.  McLendon.. 

J.  W.  Kiker 

T.  H.  Knotts..:.. 


Morven. 
Polkton. 
Wadesboro. 

S.  M.  Clark Anaonville. 

Jefferson. 

Soottsville. 

Washington. 

Bath. 

Quitsna. 

Coleraine. 


John  Dent 

Ed.  Shepherd 

W.  D.  Grimes 

J.  B.  ArchbeU 

C.  W.  Spruill 

Josiah  Brown 

R.  B.  Cromartie I  Elisabethtown. 

T.  A.  Jones '  Zara. 

S.  P.  Metcalf l  Tarheel. 

W.  J.  Cox Clarkton. 

F.  S.  Averitt Abbottsburg. 

Jack  Johnson |  Winnabow. 

R.  M.  Long '  Ash. 

E.  M.  Parker I  ShaKotte. 

0.  B.  Sellers !  Supply. 

J.  M.  Hewett I  Shallotte. 

S.  H.  Carter Democrat. 

F.  8.  Puckett Swannanoa. 

J.  M.  Coulter i  Connelly  Springs. 

J.  A.  Lackey I  Morganton. 

R.  D.Goodman Concord. 

M.  W.  Allman !  Concord.  No.  4. 

C.  L.  Sims I  Harrisburg. 

W.  H.  Fisher Mt.  Pleasant. 

G.  M.  Goforth Lenoir. 

C.  H.  HoUoway CoUetteville. 

C.  E.  Conley |  Lenoir,  No.  3. 

W.  G.  Ferebee Gregory. 

D.  N.  McCain ,  Newport. 

J.  F.  Waltera j  Blanche. 

W.  S.  Dixon Leasburg. 

R.  L.  Ward I  Riggsbee. 

J.  E.  Womble i  Apex,  No.  4. 

1.  P.  Coggins .- Bear  Creek. 

J.  R.  Paschal Siler  City. 

G.  B.  Walker :....!  Andrews. 

B.  M.  Ledford i  Ranger. 

D.  W.  Whiaenhunt |  Andrews. 

Z.  W.  Evans ■  Tyner. 

W.  T.  Bumgarner I  Hayesville. 

Brasstown. 

Ogden. 

Hayesville,  No.  1. 

Shelby. 

Casar. 

Belwood. 

Waco. 

Chadboum. 


Carl  Soroggs. 
G.  S.  MoClure. 
W.  A.  Cassada 
J.  T.  Gardner. 
A.  A.  Warlick. 
J.  B.  Short 

C.  C.  Beam... 

D.  Boughner.. 

Minos  Mcares i  Tabor. 

Dr.  W.  Ross  Davis I  Whiteville. 

C.  W.  Suggs I  Old  Dock. 

J.  A.  Wyche |  Hallsboro. 
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County 


Craven 

Vanoeboro 

Beach  Grove.... 

Emul 

Cumberland 

Stedman 

King  Hiram........ 

Currituck 

Davidson: 

Boeton  8.  H 

Cedar  Springs 

Enterpriw 

Davie 

Farmington 

Center  Church 

Mock,  8.  H 

Duplin 

Calypso 

Rose  Hill 

Faison 

Durham 

Mineral  Springs t 

Lowe's  Grove 

Edgecombe. 

Conetoe 

Whitakers 

Speed 

Forsyth 

Belew's  Creek 

Burke  Grove 

Cold  Spring 

Clemmons 

Franklin 

Franklinton 

Gaston...' 

Sunnyside  S.  H 

Chapel  Church 

Gates ". 

Eure 

Granville 

Stovall 

Creedmoor 

Greene 

Grimsley's  Church 

Guilford: 

Pleasant  Garden 

McLeansburg 

Jamestown 

Battlegroxmd | 

Colfax 

HaUfax ' 

Scotland  Neck i 

Littleton 

Aurelian  Springs 

Harnett 

Coats 

Duke , 

Haywood 

Bethel : ' 

RockHiU 


Chairman  of  Committee 


Postoffice 


W.  H.  Bray |  New  Bern. 

O.  McLawhome ^  Vanoeboro. 

G.  T.  Richardson New  Bern. 

D.  P.  Whitford |  Askin. 

W.  H.  Downing j  Fayetteville. 

R.  8.  Autry Stedman. 


J.  H.  Smith... 
J.  J.  Ferebee.. 


D.  S.  Hayworth 

J.  R.  Crouse 

Luther  Nifong 

W.  R,  Clement 

A.  W.  Ellis. 

E.  B.  Bameyoastie.. 

B.  8.  Orrell 

J.  A.  Shine- 

J.  T.  Albritton 

Maury  Ward 

H.  J.  Faison 

J.  M.  Gray 

A.  C.  Weatherly 

J.  C.  High 

G.  T.  DeBerry 

N.  B.  Dawson 

M.  J.  Battle 

B.  F.  Shelton 

A.  B.  Atwood 

J.  E.  Sapp 

P.  E.  Burke 

C.  E.  Ebert 

T.  W.  Griffith 

T.  B.  WUder. 

J.  C.Winston 

E.  D.  Thompson-... 

H.  8.  SeUers 

E.  A.  Hurley 

W.  J.  Boone 

T.  E.  Story 

E.  G.  Moss- 

C.  L.  Lewis 

C.  H.  Cozart 

W.  R.  Dixon 

J.  T.  Dixon- 


C.  E.  Hockart 

Junius  Boone 

W.  L.  Kivett. 

J.  C.  Fraxier 

W.  L.  Gibbons 

J.  H.  Sherrod 

G.  W.  Bryan 

Claude  Sessoms 

J.  R.  Patterson 

C.  McArtan 

T.  D.  Stewart 

A.  F.  Fowler 

Dr.  G.  D.  Green 

M.  D.  Kinsland j  Waynesville. 


Hope  Mills. 
Shawboro. 

High  Point. 

Cid. 

Winston-Salem,  No.  4. 

Mocksville. 

Fanttington. 

Mocksville. 

Advance. 

Faison. 

Mt.  OUve. 

RoseHiU. 

Faison. 

Durham. 

Gorman. 

Durham. 

Tarboro. 

Codetoe. 

Whitakers. 

Speed. 

Winston-Salem. 

Belew's  Creek. 

Winston-Saleni.  No.  1. 

Winston-Salem. 

Clemmons. 

Louisburg. 

Franklinton. 

Stanley. 

Kings  Mountain. 

Gastonia. 

Drum  Hill. 

Eure. 

Creedmoor. 

Stovall. 

Creedmoor. 

Snow  Hill. 

Farmville. 

Pleasant  Garden. 

McLeansburg. 

High  Point. 

Guilford  College. 

Colfax. 

Enfield. 

Scotland  Neck. 

Littleton. 

Littleton. 

Lillington. 

Coats. 

Duke. 

Waynesville. 


J.  H.  Allison '  Dellwood. 
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Cotmty 


Chairman  of  Committee 


Postoffioe 


Haywood: 

Canton *. h* 

Henderson : 

Owen  River  S.  H.._- 

Dana 

liberty 

Hertford 

Ahoskie 

Murfreesboro 

Hoke I 

Hyde ] 

Middletown ! 

IredeU | 

Mooreeville-.l 

Cool  Springe I 

Eupeptic  Springe...^ 

Jackson:  | 

Quallatown 

Cullowhee 

Johnston 

Kenly i,.,.. 

Benson 

Jones. ^ 

PoUookaviUe 

Lenoir 

LaGrange 


Lincoln 

McDowell.. 
Macon.1.... 

MazweU  S. 

Otto :.. 

Higdonville 

West's  Mill 

Madison 

MaraHiU 

Martin 

Oak  City 

Mecklenburg 

Hunters  ville 

Carolina  Academy.. 

Bains  Academy 

Mitchell 

Spruce  Pine 

Montgomery 

Candor 

Star - 

Mt.  Gilead 

Moore 

Bethlehem  Church.. 

Glendon 

Cameron 

Aberdeen 

West  End 

Big  Oak 

Nash 

Stanhope  H.  S 

New  Hanover 


E.  F.  G.  Murry Canton. 

J.  P.  Fletcher Fletcher. 

J.  W.  Ward Ziroonia. 

Sam.  L.  Rau ,  HendersonviUe. 

R.  A.  McKiUop :  HendersonviUe. 

A.  I.  Parker ,  Winton. 

A.  E.  Garrett Ahoskie. 

J.  J.  Parker !  Murfreesboro. 

W.  M.  McLean 1  Raeford. 

Chas.  Brinn Swan  Quarter. 

J.  S.  Mann I  Middletown. 


J.  W.  Sherrill 

T.  J.  Williams.... 
J.  L.  Abemathy.. 
J.  K.  Patteraon.. 


.  H.. 


1 


J.  E.  Rogers 

F.  H.  Brown 

W.M.  Sanders..-. 

L.  B.  Boyetto 

J.  F.  Lee 

T.  C.  Whitaker.... 
A.  H.  White 

G.  F.  Loftin 

J.  E.  Jones 

J.  R.  Rives 

T.  J.  Ramseur 

E.  S.  Frisbie 

Arthur  Siler 

C.  B.  Yeargan 

D.  P.  Cabe 

Parker  Moore 

J.  W.  Murry 

L.  M.  Bryan 

A.  F.  Sprinkle 

S.  E.  Hardison.... 
N.  M.  Worsley.... 

C.  C.  Moore 

A.  B.  McAuley-.. 
R.  M.  Bryant 

D.  A.  Henderson.. 

Jos.  Bowditch 

N.  S.  Lawrence... 

Clyde  Caple 

D.  C.  Ewing 

G.  N.  Scarboro... 

R.  A.  Bruton 

T.  D.  McLean 

J.  A.  Fry 

A.  J.  Jones 

N.  P.  Mcpherson.. 
D.  J.  Campbell... 
W.  P.  Corcoran ... 
D.  C.  McKinnie... 

S.  F.  Austin 

S.  H.  Brantley-.. 
Wm.  Gregerson 


Statesville.  No.  6. 
Mooreeville. 
Elm  wood. 
Stotesville. 

Whittier. 

Cullowhee. 

Smithfield. 

Kenly. 

Benson. 

Trenton. 

Pollooksville. 

Kinston. 

LaGrange. 

Sanford. 

Lincoln  ton. 

Marion. 

Franklm. 

Franklin. 

Otto. 

EUijay. 

West's  MiU. 

Marehall. 

Mars  Hill. 

WiUiamston. 

Oak  aty. 

Charlotte. 

Huntersville. 

Matthews,  No.  17. 

Matthews,  No.  10. 

Toecane. 

Spruce  Pine. 

Troy. 

Candor. 

Star. 

Mt.  Gilead. 

Carthage. 

Carthage. 

Glendon. 

Cameron. 

Aberdeen. 

West  End. 

Bisco. 

Nashville. 

Springhope. 

Castle  Hayne. 
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County 


Nortiut^pton 

Rich  Square 

Laaker 

Conway 

Onalow 

Riohlanda 

Harris  Creek 

Orange 

Pamlico 

Paaquotank 

Weeksville 

Pender 

Atkinoon 

Willard 

Perquimans 

Person 

Pitt 

Grifton 

Grimesland 

Polk 

Randolph: 

Pleasant  Ridge 

Liberty 

Providence  S.  H 

Seagrove 

Farmer 

Richmond. 

Ellorbe 

Robeson. 

Parkton 

St.  Paul 

Lumber  Bridge 

Fairmont 

Red  Springs 

Rockingham 

Ruffin 

New  Bethel 

Rowan: 

Rockwell 

China  Grove 

Mt.  UlU 

Liberty  S.  H 

Rutherford 

Forest  City 

Ellenboro 

Sampson 

Newton  Grove 

Roseboro 

Garland 

Spring  Branch 

Scotland 

Stanly 

EndyS.  H 

Richfield 

Stokes 

Walnut  Cove 

Surry: 

Piney  Grove 

Pilot  Mountain 

Swain 


Chairman  of  Committee 


I 


J.  W.  Jeesup 

W.  E.  Spivey 

C.  S.  Lasker 

J.  O.  Fljrthe 

J.  L.  Nicholson.. 

J.  M.  Francke 

H.  H.  Shepherd.. 
A.  H.  Rimmer.... 

G.  T.  Famell 

R.  N.  Morgan.... 
H.  M.  Pritohard.. 

W.  M.  Hand 

Geo.  J.  Moore 

J.  H.  Jeffries 

J.  O.  White 

J.  W.  Younger..-. 

J.F.Evans 

J.  P.  Quinerly 

H.  J.  Smith. 

T.  T.  Ballinger... 


J.  O.  Forester 

J.  M.  WiUiams 

S.  W.  White 

O.  D.  Lawrence 

L.  M.  Keam 

W.  C.  Leak 

E.  L.  Pegram 

J.  A.  McAllister.... 

W.  S.  Cobb 

G.  M.  D.  Howard- 
Neil  Shaw 

N.  T.  Andrews 

J.  D.  McLean 

J.  V.  Price 

John  L.  Williams.. 
J.  S.  McCoUum.... 


C.  H.  Fisher 

M.  A.  Stirewalt 

J.  K.  Goodman 

P.  N.  Trexler 

J.  M.  Jones 

G.  T.  Moore 

G.  S.  Harrill 

S.  H,  Hobbs 

J.W.Bryan 

D.  W.  Culbreth 

J.  D.  Johnson 

W.  A.  Jackson 

W.  N.  MoKenzie 

8.  J.  Lynch 

W.  A.  Harward 

E.  D.  Coggins 

LG.  RoHS 

Chap.  Bodenheimer. 


J.  L.  Jackson.... 
D.  J.  Denney... 
R.  L.  Sandidge.. 


Postoffica 


Rich  Square. 

Rich  Square. 

Lasker. 

Conway. 

Richlanda. 

Riohlands. 

Cyrus. 

Hillsboro. 

Bayboro. 

Elisabeth  City. 

Weeksville. 

Burgaw. 

Atkinson. 

Willard. 

Hertford. 

Rozboro. 

Greenville. 

Grifton. 

Grimesland. 

Tryon. 

Ramseur. 

Liberty. 

Climax. 

Seagrove. 

Farmer. 

Rockingham. 

Ellerbe. 

Lumberton. 

Parktoii. 

St.  Paul. 

Lumber  Bridge. 

Fairmont. 

Red  Springs. 

Madison. 

Pelham. 

Madison. 

Rockwell. 

China  Grove. 

Mt.  UUa. 

Gold  HiU. 

Ruthertordton. 

Forest  City. 

Ellenboro. 

Clinton. 

Newton  Grove. 

Roseboro. 

Garland. 

Cooper. 

Gibson. 

Shankle. 

Bridgeport. 

New  London. 

Walnut  Cove. 

Germanton. 

Mt.  Airy. 
Pinnacle. 
Brjrson  City. 
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GHAIRICBN  OF  COUNTY  AND  LOCAL  FARMERS'  INSTITUTE  COMMITTEES-Continued. 


County 


I 
Chairman  of  Committee  I  Postoflfioe 


Tranflylvania... 

Selioa 

TyrreU 

Union: 

Marahville.. 

Marvin..-.. 

Waxhaw..-. 


W.  H.  Grogan. :  Brevard. 

C.  C.  Duckworth Selica. 

W.  W.  Sawyer Columbia. 

F.  A.  Marrii '  MarahviUe. 


G.  W.  Sutton Waxhaw. 

J.  R.  Eaaon. Waxhaw. 

Indian  Trail J.  W.  RollingiB Indian  Trail. 

Vanoe I  J.  B.  Allen !  HenderM>n. 

Middleburg ,  J.  K.  Plummer. Middleburg. 

Wake I  W.  H.  Chamblee,  Jr. Zebulon. 

Warren j  H.  T.  Maoon '  Warrenton. 

Wiae- I  P.  R.  PerkirilBon Wise. 

Washington '  T.  W.  Blount Roper. 

Creswell |  W.  T.  Hopkins Creawell. 

Wasme ,  J.  M.  MitcheU. I  Goldeboro. 

Smith  Chapel W.  B.  Hood Mt.  OUve. 

PikevUle E.  T.  Crawford I  PikeviUe. 

Hood  Swamp J.  F.  Smith Aaron. 

Falling  Creek ;  G.  M.  Warrick I  Goldsboro,  No.  4. 

Memorial  Churoh j  C.  D.  Hooks Fremont. 

Seven  Springs '  G.  G.  Quinn Seven  Springs. 

Wilkes I  A.  G.  Hcndren I  Straw. 

Millers  Creek.:. ,  J.  M.  Gaither i  Wilkesboro. 

Beaver  Cieek i  T.J.  James j  North  Wilkesboro. 

Boomer i  M.  S.  Gibbe '  Boomer. 

New  Hope  Church |  J.  J.  Hendren Gilreath. 

Clingman  S.  H j  T.  F.  Callaway Ronda. 

Wilson j  E.  B.  Dean ,  Wilson. 

Yadkin '. A.  S.  Speer j  Boonville. 

Hamptonville D.  D.  Angell I  Hamptonville. 

Yancey E.  F.  Watson Bumsville. 


STATE  FARMERS'  CONVENTION. 


B.  F.  Shelton ,  President Speed,  N.  C. 

W.  S.  Pharr '  Vic^President Charlotte,  N.  C. 

J.  B.  Sellara. |  Vice-President Maxton,  N.  C. 

D.  P.  Whitford i  Vice-President !  Askin,  N.  C. 

T.  E.  Browne Secretary Raleigh,  N.  C. 


WOMEN'S  INSTITUTES,  1914. 


County  I     Date  Place 


Lecturers 


Alamance Aug.  17     El  on  College '  Miss  Webb,  Mrs.  Robinson. 

'  Aug.  18     Maywood I  Miss  Webb,  Mrs.  Robinson. 

Aug.  19  I  Spring  Graded  School Miss  Webb,  Mrs.  Robinson. 

Aug.  20     Hawfields  Graded  School.,  Miss  Webb,  Mrs.  Robinson. 

Oct.    23     Springhope Mias  Hudgins. 

Alexander July  31  ;  Taylorsville !  Mrs.  Hollowell,  Mias  Parris. 

Alleghany ..'  Sept.  14  |  Glade  Valley Mias  Ward,  Miss  Casaidey. 

Sept.  15  I  Sparta ,  Misa  Ward,  Miss  Cassidey. 

Sept.  16  '  Whitehead |  Miss  Ward,  Miss  Cassidey. 

Anson Aug.    8     McFarlan ^  Mrs.  Hutt,  Miss  Clement. 

Aug.  11  ,  Polkton I  Mrs.  Hutt,  Miss  Clement. 
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County 


Ansoo. 


Ashe.. 


Avery 

Beaufort- 


Bertie.. 


Bladen..... 
Brunswick.. 


Buncombe.. 

Burke 

Cabarrus... 
Caldwell.... 


Dat« 


Auc.  12 

Auc  ao 


Place 


Sept.  17 
Sept.  18  I 
Sept.  19  I 
Sept.  22  I 
Oct.   28  i 
Jan.   19  j 
Jan.  20  , 
Jan.  21  I 
Jan.  34 
Feb.  16  . 
Feb.   17 
Jan.  22 
Feb.     3 


Camden.. 
Carteret.. 
Caswell... 

Catawba.. 


Chatham.. 
Cherokee.. 


Chowan.. - 
Clay 

Cleveland.. 


Columbus.. 


Feb.  4 
Feb.  6 
Feb.  6 
Sept.  I 
Sept.  30 
Aug.  5 
Aug.  6 
Aug.  11 
Aug.  12 
Aug.  3 
I  Aug.  4 
I  Jan.  31 
Feb.  10 
July  29 
July  30 
Aug.  14 
I  Aug.  16 
Aug.  17 
Aug.  18 
Aug.  19 
Aug.  30 
Aug.  21  • 
Aug.  22  - 
Aug.  29 
July  24 
Sept.  15 
Sept.  18 
Sept.  19 
Jan.  29 
Sept.  16 
Sept.  17 
Aug.  11 
Aug.  12 
>  Aug.  13 
Aug.  16 
,  Feb.  7 
.  Feb.     9 


Wadesboro 

Ansonville 

Mrs.  Redfem'a  S.  H.. 

McFarlan 

Dr.  McLendon's 

Morven 

Polkton 

Ansonville ., 

Wadesboro 

Scottville 

Orassy  Creek 

Jefferson 

Banners  Elk 

Bath.^ 

Bath 

Aurora. 

Washington 

Pantego. 

Mara  Hill 

Windsor 

Tarheel _ 

Wlnnabow 

Mt.  Pisgah 

Thomas  S.  H 

Ash 

Swannanoa... 

Sand  Hill 

Hildebran 

Hickory  Grove 

Rimer 

Concord 

CoUettaville 

Hudson 

Camden  C.  H 

Newport 

Leasburg 

Semora 

Cloninger's  Farm 

RockettS.  H 

Catawba 

Terrell's  Store 

St.  James  S.  H 

Shuford's  Farm 

Providence  S.  H 

KiUianS.  H 

Minerva  S.  H 

SilerCity 

Ranger _ 

Murphy 

Andrews 

Edenton 

Brasstown 

Hayesville 

Casar 

Belwood _ 

Shelby 

Waco 

Old  Dock 

White  ville 


Leotux«n 


Mn.  Hutt,  Miss  Clement. 

Mra.  Hutt,  Miss  Clement. 

Mrs.  Hutt. 

Mn.  Hutt. 

Mrs.  Hutt. 

Mrs.  Hutt. 

Mrs.  Hutt. 

Mrs.  Hutt. 

Mn.  Hutt. 

Miss  Waxd.  Miss  Cassidey. 

Miss  Ward,  Mi»  Cassidey. 

Miss  Ward,  Miss  Cassidey. 

Miss  Ward.  MissCaftddey. 

Miss  Hudgina. 

Miss  Ward.  Miss  CarroU. 

Miss  Ward,  Miss  Carroll. 

Miss  Ward.  Miss  Carroll. 

Miss  Ward,  Miss  Carroli. 

Miss  Wani,  Mn.  Maddry. 

Miss  Ward.  Mn.  Maddry. 

Miss  Webb,  Mn.  HoUowell. 

Hiss  Webb.  Mn.  HoUowell. 

Miss  Webb.  Mn.  HoUowell. 

Miss  Webb.  Mn.  HoUowell. 

Miss  Webb,  Mn.  HoUowell. 

Miss  Hudgins.  Mn.  Slagle. 

Miss  Hudgins. 

Mn.  HoUoweU.  Miss  Parris. 

Mn.  HoUoweU.  Miss  Parris. 

Miss  Webb.  Mn.  Robinson. 

Miss  Webb,  Mn.  Robinson. 

Mn.  HoUowell.  Miss  Parris. 

Mn.  HoUowell.  Miss  Parris. 

Miss  Ward,  Miss  CatroU. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Hudgins.  Miss  Mahler. 

Miss  Hudgins,  Miss  Mahler. 

Mn.  Yoder,  Miss  Setser. 

Mn.  Yoder,  Miss  Setser. 

Mn.  Nifong.  Miss  Yoder. 

Mn.  Nifong.  Mias  Yoder. 

Mn.  Nifong.  Miss  Yoder. 

Mn.  Nifong.  Miss  Setser.  Miss  Yoder. 

Mn.  Nifong.  Miss  Yoder. 

Miss  Satser,  Mn.  Robinson. 

Mn.  Robinson. 

Miss  Webb.  Mn.  Robinson. 

Miss  Hudgins.  Mn.  Slagle. 

Miss  Hudgins,  Mn.  Slagle. 

Miss  Hudgins.  Mn.  Slagle. 

Miss  Ward.  Miss  CarroU. 

Miss  Hudgins,  Mn.  Slagle. 

Miss  Hudgins.  Mrs.  Slagle. 

Mn.  HoUoweU,  Mias  Arey. 

Mn.  HoUoweU,  Miss  Arey. 

Mn.  HoUoweU,  Miss  Arey. 

Mn.  HoUoweU,  Miss  Arey. 

Mn.  HoUoweU.  Miss  Webb. 

Mn.  HoUoweU,  Miss  Webb. 
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County 

Columbm 

Crayon 

Cumberland 

Currituck. 

Davidson 

Davie 

Duplin. 

Durham 

Edgecombe 

Forsyth 


Franklin.. 
QastoD — 


Gates 

Granville.. 

Guilford... 


Dat« 


Place 


Halifax... 


Harnett... 
Haywood.. 


Henderson.. 


Hertford.. 


Hoke... 
Hyde... 

IredeU.. 


Jackson.. 


Feb.  10 
Feb.  11 
Feb.  6 
Feb.  7 
Jan.  21 
Jan.  24 
Feb.  2 
Feb.  3 
July  24 
Aug.  1 
Aug.  5 
Aug.  6 
July  27 
July  28 
Jan.  30 
Feb.  2 
July  25 
July  i7 
Aug.  31 
Jan.   19 

July  26 
Aug.  15 
Aug.  19 
Aug.  20 
Feb.  25  I 
Aug.  17 
Aug.  18 
Aug.  21 
Feb.  9 
Feb.  27 
Feb.  28 
July  29 
July  30 
July  31 
Aug.  1 
Aug.  21 
Jan.  20  I 
Jan.  21 
Feb.  23 
Feb.  17 
Sept.  10 
Sept.  11 
Sept.  12 
Sept.  2 
Sept.  6 
Sept.  8 
Sept.  9 
Feb.  10 
Feb.  11 
Feb.  18 
July  29 
Jan.  22 
Jan.  23 
July  29 
July  30 
Aug.  1 
Aug.  14 
Sept.  26 


Chadbourn 

Tabor 

Beech  Grove 

Emul 

King  Hiram  S.  H... 

Stedman 

Coinjock 

Newbem's  Landing. 

Enterprise 

Boston  S.  H 

Cedar  Springs 

Clarlmburg 

Farmington 

Center  Church 

Calypso 

Concord 

Mineral  Springs 

Lowe's  Grove 

Bahama 

Battleboro 

Dixie  S.  H 

Clemmons 

Belew's  Creek. 

Burke's  Grove 

Cold  Springs 

Louisburg 

Sunnyside  S.  H 

EakersS.  H 

Stanley 

Eure 

Stovall 

Creedmoor 

Pleasant  Garden 

McLeansburg 

Jamestown 

Battleground 

Colfax 

Enfield 

Scotland  Neck 

Aurelian  Springs 

Duke 

Bethel. 

Rock  Springs 

Way  nes  ville 

Liberty  S.  H 

Mills  River 

Dana 

Fletcher 

Winton 

Murfreesboro 

Ahoskie 

Raeford 

Swan  Quarter 

Sladesville 

Cool  Springs 

Eupeptic  Springs 

Test  Farm 

Moores  ville 

CuUowhee 


Leotux«n 


Mrs.  Hollowell,  Miss  Webb. 
Ifrs.  HoUoweU.  Miss  Webb. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Mias  Mahler. 
Mrs.  Hollowell,  Miss  Mahler. 
Mrs.  Hollowell.  Miss  Mahler. 
Miss  Ward,  Mrs.  Maddry. 
Miss  Ward,  Mrs.  Maddry. 
Mrs.  Hollowell.  Miss  Parris. 
Miss  Webb,  Mrs.  Robinson. 
Mias  Webb.  Mrs.  Robinson. 
Miss  Parker,  Mias  Arey. 
Mrs.  Hollowell,  Miss  Parris. 
Mrs.  Hollowell,  Mrs.  Parria. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins.  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Mias  Mahler. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,. 
Mrs.  Hollowell,  Miss  Panis. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins. 
Mrs.  Hollowell.  Miss  Arey. 
Mrs.  Hollowell,  Miss  Arey. 
Mrs.  Hollowell,  Miss  Arey. 
Miss  Ward.  Mrs.  Maddry. 
Miss  Hudgins. 
Miss  Hudgins. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Webb.  Mrs.  Robinson. 
Miss  Webb.  Mrs.  Robinson. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Mias  Mahler. 
Miss  Ward,  Mrs.  Maddry. 
Miss  Ward,  Mrs.  Maddry. 
Miss  Hudgins. 
Mrs.  Hollowell,  Miss  Webb. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Mias  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Mias  Ward,  Mrs.  Maddry. 
Miss  Ward,  Mrs.  Maddry. 
Miss  Ward.  Mrs.  Maddry. 
Mrs.  Hutt,  Miss  Clement. 
Miss  Ward.  Miss  Carroll. 
Miss  Ward.  Miss  CarroU. 
Mrs.  Hollowell,  Miss  Parris. 
Mrs.  Hollowell.  Miss  Parris. 
Mrs.  Hollowell.  Miss  Parris. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Hudgins. 
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County 


Johnaton. 

Jones 

Lee 

Lenoir 

Macon... 


Madison 

Martin 

McDowell.... 
Mecklenburg. 


MitchelL 

Montgomery. 

Moore 


Date 


Place 


Lecturers 


Nash 

New  Hanover 
Northampton. 

Onslow 

Orange 

Pamlico 

Pasquotank... 

Pender 


Perquimans. 

Person 

Pitt 


Jan. 
Jan. 
Jan. 
Feb. 
Oct. 
Oct. 
Jan. 
Feb.  11 
Sept.  21 
Sept.  22 
Sept.  23 
Sept.  24 
Sept.  25 
Sept.  ^ 
Sept.  29 
Jan.  22 
FVjb.  7 
Aug.  7 
Aug.  13 
Aug.  17 
Aug.  18 
Mar.  6 
June 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug, 
July  24 
July  25 
July  27 
July  38 
July  30 
July  31 
Jan.  15 
Jan.  16 
Jan. 
Feb. 
Fob. 
Feb, 
Feb. 
Feb. 
Aug.  22 
Feb.  9 
Feb. 
Feb. 
Jan. 
Feb. 
Feb. 
Mar.  I 
17-18  I 
Nov.       I 

4^5 
Jan.  30  ! 
July  28 
Jan.  17 
Jan.  23 
Feb.  14 
.        I 


Pleasant  HilL 

Micro 

Sandy  Grove 

PoUocksville 

Broadway 

Sanford 

LaGrange 

Kinston 

Franklin 

MaxweUS.  H 

Otto 

West  Hill 

Higdonville 

Marshall 

MareHiU 

Oak  City 

Williamston 

Marion 

Huntersville 

Carolina  Academy.. 

Mint  Hill 

Biddle  University... 
Biddle  University... 

Bakersviile , 

Spruce  Pine 

Candor 

Star 

Troy 

Mt.  Gilead 

Bethlehem  Church. 

Glendon 

Cameron , 

Aberdeen 

West  End 

Big  Oak 

Stanhope 

Nashville 

Wrightsboro 

Conway 

Lasker 

Rich  Square 

Harris  Creek  S.  H.. 

Richlands 

Hillsboro 

Bayboro 

Elizabeth  City 

Salem 

Atkinson 

Burgaw 

Willard 


Watha.. 


Watha 

Hertford.... 
Chublake.... 
Qrimesland.. 

Grifton 

Greenville... 


Miss  Webb.  Mra.  HoUoweU. 

Miss  Ward,  Miss  CarroU. 

Miss  Webb.  Mra.  HoUoweU. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Hudgins,  Miss  Scott. 

Miss  Hudgins,  Miss  Scott. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Hudgins,  ICiss  Mahler. 

Miss  Hudgins,  Mrs.  Slagle: 

Miss  Hudgins,  Mra.  Slagle. 

Miss  Hudgins,  Mra.  Slagle. 

Miss  Hudgins,  Mra.  Slagle. 

Miss  Hudgins,  Mra.  Slagle. 

Miss  Hudgins,  Mra.  Slagle. 
.'  Miss  Hudgins,  Mra.  Slagle. 
.1  Miss  Ward,  Mra.  Maddry. 
.1  Miss  Ward,  Mra.  Maddry. 
.'  Mra.  Hollowell,  Miss  Parris. 
.1  Miss  Webb,  Mra.  Robinson. 
.1  Mrs.  Hutt,  Miss  Clement. 
.   Mra.  Hutt,  Miss  Clement. 
.1  Miss  Hudgins. 
.    Mra.  Orr. 

.1  Miss  Parker,  Miss  Arey. 
.'  Miss  Parker,  Miss  Arey. 
.1  Mra.  Hutt,  Miss  Clement. 
.|  Mra.  Hutt,  Miss  Clement. 
.'  Mra.  Hutt,  Miss  Clement. 
.  Mra.  Hutt,  Miss  Clement. 
.1  Mra.  Hutt,  Miss  Clement. 
.1  Mra.  Hutt,  Miss  Clement. 
.  Mra.  Hutt,  Miss  Clement. 
.i  Mra.  Hutt,  Mina  Clement. 
.  Mra.  Hutt,  Miss  Clement. 
.  Mra.  Hutt,  Miss  Clement. 
.!  Miss  Hudgins,  Miss  Webb. 
.  Miss  Hudgins,  Miss  Webb. 
.  Mra.  Hollowell.  Miss  Webb. 
.  Miss  Ward,  Mra.  Maddry. 
.  Miss  Ward,  Mrs.  Maddry. 
.1  Miss  Ward,  Mra.  Maddry. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Hudgins,  Miss  Mahler. 

Miss  Ward,  Mra.  Maddry. 

Miss  Ward,  Mra.  Maddry. 

Mra.  HoUowell,  Miss  Webb. 

Mra.  Hollowell,  Miss  Webb. 

Miss  Hudgins.  Miss  Mahler. 

Miss  Hudgins,  Mra.  Hollowell. 

Miss  Hudgins,  Mra.  Hutt. 
Miss  Ward,  Mi9.s  Carroll. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Ward,  Miss  Carroll. 
Miss  Hudgins,  Miss  Webb. 
Bliss  Hudgins,  Miss  Mahler. 
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County 


Date 


Polk 

Randolph.. 


Richmond.. 


Robeson- 


Rockingham.. 
Rowan 


Place 


Leotuxen 


Rutherford. 


Sampson.. 


Wilkes.. 


Stonly 

Stokes 

Surry. 

Swain 

•Transylvania. 

TyrrelL 

Union 

Washington.. 

Watauga 

Wayne 


Sopt.  7 
July  25 
July  27 
July  28 
Aug.  3 
Aug.  4 
Aug.  3 
Aug.  10 
Oct. 

30-31 
Jan.  10 
Jan.  SO 
Jan.  23 
f^b.  12 
Oct.  17 
July  31 
Aug.  13 
Aug.  14 
Aug.  8 
Aug.  10 
Aug.  16 
Aug.  21 
Aug.  22 
Aug.  8 
Aug.  10 
Aug.  14 
Jan.  17 
Jan.  26 
Jan.  27 
Jan.  28 
Jan.  31 

Aug.    6  , 
Aug.    7 
Aug.    7  , 
Aug.  11  I 
Aug.  12 
Aug.  17 
Aug.  18 
Sept.  14 
Sept.    3 
Sept.    4 
Jan.  27 
Aug.  13 
Aug.  14 
Aug.  16 
Aug.  19 
Jan.   28 
Feb.     6  , 
Sept.  21 
Sept.  23 
Jan.  26 
Jan.   27  j 
Jan.   28 
Jan.  29 

Aug.  3 

Aug.  4 

Aug.  6 

Aug.  6 


Columbus 

Pleasant  Ridge... 

Liberty 

Providence  S.  H.. 

Seagrove 

Farmer 

Ellerbe  Springs... 
Rocki  ngham 


Rockingham 

Antioch 

Lumber  Bridge 

St.  Paul 

Fairmont 

Back  Swamp 

Ruffin 

New  Bethel 

Stone  ville 

Rockwell 

China  Grove 

Mount  Ulla 

Liberty  8.  H 

Woodleaf 

Forest  City , 

Golden 

Dobbins  S.  H 

Newton  Grove , 

Piney  Green , 

Garland , 

Harrells  Store 

BeulahS.  H 

Clinton  (colored) 

EndyS.  H 

Norwood , 

Richfield 

Walnut  Cove 

Danbury 

Piney  Grove  Church.. 

Pilot  Mountain 

Bryson  City 

Selica 

Blantyre 

Columbia 

Marshville.. 

Marvin 

Waxhaw 

Indian  Trail , 

Creswell 

Plymouth 

Valle  Crucia 

Boone , 

Seven  Springs 

Memorial  Church 

Falling  Creek 

Smith's  Chapel 

Dudley  (Colored).... 

Millers  Creek 

Beaver  Creek 

Boomer _.. 

New  Hope  Church... 


Miss  Hudgins,  Mrs.  Slagle. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Webb,  Mrs.  Robinson. 
Mrs.  Hutt,  Miss  Clement. 
Mrs.  Hutt.  Miss  Clement. 

Mrs.  Hutt. 

Mrs.  HoUoweU.  Miss  Mahler. 
Mrs.  HoUoweU.  Miss  Mahler. 
Mrs.  HoUoweU.  Miss  Mahler. 
Mrs.  HoUoweU,  Miss  Webb. 
Mrs.  Hutt. 

Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Webb.  Mrs.  Robinson. 
Miss  Webb,  Mrs.  Robinson. 
Mrs.  Hutt,  BCiss  Clement. 
Mrs.  HoUoweU.  Miss  Any. 
Mrs.  HoUoweU.  Miss  Arey. 
Mrs.  HoUoweU.  Miss  Arey. 
Mrs.  HoUoweU,  Miss  Arey. 
Mrs.  HoUoweU,  Miss  Mahler. 
Mrs.  HoUoweU,  Miss  Mahler. 
Mrs.  HoUoweU,  Miss  Mahler. 
Mrs.  HoUoweU,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins. 
Miss  Webb,  Mrs.  Robinson. 
Mrs.  Hutt,  Miss  Clement. 
Miss  Webb,  Mrs.  Robinson. 
Miss  Hudgins. 
Miss  Hudgins. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Hudgins,  Mrs.  Slagle. 
Miss  Ward,  Miss  CarroU. 
Mrs.  Hutt,  Miss  Clement. 
Mrs.  Hutt,  Miss  Clement. 
Mrs.  Hutt,  Miss  Clement. 
Mrs.  Hutt.  Miss  Clement. 
Miss  Ward,  Miss  CarroU. 
Miss  Ward.  Mrs.  Maddry. 
Miss  Ward,  Miss  Cassidey. 
Miss  Ward,  Miss  Cassidey. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins.  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins 

Miss  Hudgins.  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins,  Miss  Mahler. 
Miss  Hudgins.  Miss  Mahler. 
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County 


WUkea.. 
Wilson. 
Yadkin. 
Yanoey. 


Date 

Aug. 

a6|re« 

,4 

Jan. 

16 

Jan. 

17 

Aug. 

Aug. 

10 

Aug. 

Aug. 

10 

Aug. 

11 

Location 


Clingman  8.  H 

Trap  HiU 

Stantonaburg. . 

Rock  Ridge 

Hamptonville.. 

BooDTille 

Bumsville 

Bald  Creek 

Daybook 


Ijeotuieni 


Mies  Hudgina.  Uim  Mahler. 
MiB0  Ward.  Miss  Caaeidey. 
Miaa  Ward.  Mias  Carroll. 
MiM  Hudgins.  Hias  Mahler. 
MiM  Hudgina.  Miaa  Mahler. 
Mifls  Hudgina,  Miaa  Mahler. 
Mias  Parker.  Mian  Arey. 
Mias  Parker,  Mias  Arey. 
Miaa  Parker,  Mias  Any. 


LECTURERS  AND  SUBJECTS. 


Name 


Abbt,  Mibs  Beulah 

Cabboll,  Miss  Lauba  H... 

CAaaxDBT.  Mias  Lula 

Clbmbnt*.  Miss  Linda 

HOLLOWBLL.  MB8.  W.  R.... 


HuDoms,  Mias  Cabbie.. 


Subjeota 


HuTT.  Mbs.  W.  N 

Mahlbb.  Miss  Louise 

Pabkbb,  Miss  Kathabinb. 
Pabbis,  Miss  Mabia....... 

Robinson,  Mbs.  J.  W 

Slaolb,  Mbs.  Henby 

Wabd.  Miss  JanbE 

Wbbb.  Miss  Lucie 


27 


25 


53 


Bread  Making. 

Kitchen  Conveniences. 

Milk  in  the  Home. 

Making  Pin  Money. 

Community  Organisation. 

Sanitary  Closets  and  Flies. 

School  Lunches. 

Bread  Making. 

Care  of  Infants. 

Value  of  Foods. 

Bread  Making. 

The  Country  Woman   and   Her  Relation   to 

Home  and  Community. 
The  Country  Home. 
Child  Training. 
Canning. 
Home  Nursing. 
Influence  of  Foods. 
Care  of  Infanta. 

What  to  Do  Till  the  Doctor  Cornea. 
Kitchen  Conveniences. 
Biscuit  Demonstration. 
Bread  Making. 
Breads  and  Bread  Making. 
Health  Hinto. 
Bread  Making. 
Salads. 

Sanitation  in  Country. 
Curing  of  Meat. 
Home  Conveniences. 
Country  Women's  Organisations. 
Home  Care  of  the  Sick. 
Bread  Making. 
Firelesa  Cooker. 
Bread  Making. 
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Coanty  and  Local  Women's  Organiiations. 

The  plan  of  organization  of  the  women's  institute  is  similar  to  that 
for  men.  Active  interested  women  are  selected  for  chairmen  and  secre- 
taries and  they  are  given  the  best  committees  that  can  be  selected  to- 
assist  them.  The  officers  and  committees  are  expected  to  work  up  in- 
terest in  women's  institutes  and  endeavor  to  get  the  cooperation  of  the 
progressive  farm  women  of  the  community  in  securing  attendance  at 
their  local  meetings  and  also  at  the  annual  institutes.  They  are  ex- 
pected to  hold  meetings  at  their  convenience  during  the  year  to  discus* 
among  themselves  questions  pertaining  to  their  work.  They  should 
invite  the  women  of  the  community  to  join  them  at  their  meetings  and 
take  part  in  the  discussions. 


CHAIRMEN  WOMEN'S  INSTITUTE  CX)MMITTEE8. 


Alamance: 

Maywood 

HawfifildB 

Alexander 

Alleghany 

Scottaville 

AxLBon 

McFarlan 

Polkton 

Ashe 

Grassy  Creek.. 
Beaufort 

Bath 

Aurora 

Pantego 

Bertie ,. 

Bladen 

Brunswick 

Mt.  Pisgah 

Buncombe 

Cabarrus 

Rimer _ 

Caldwell: 

Granite  Falls.. 

Oak  Hill 

Camden 

Carteret 

Caswell 

Semora 

Chatham 

Cherokee 

Ranger 

Murphy 

Clay 

Brasstown 

Cleveland 

Columbus 

Old  Dock 

Mt.  Tabor 

Chowan 

Craven 

Ernul 

Cumberland: 

King  Hiram... 


Mrs.  B.  M.  Fauoette.... 

MIbs  Mamie  Schoo 

Mrs.  W.  J.  Reece 

Mrs.  T.  J.  Carson 

Mrs.  E.  K.  Plummer... 

Mrs.  J.  G.  Boylin 

Mrs.  W.  G.  McLendon.. 

Mrs.  L.  L.  Cameron 

Mrs.  C.  H.  Smithdeal.. 

Mrs.  Ed.  Greer 

Mrs.  H.  W.  Carter 

Mrs.  T.  A.  Brooks 

Mrs.  B.  T.  Bonner 

Mrs.  J.  B.  Rsspass 

Miss  Clara  M.  Pigg 

Mrs.  M.  R.  Roberson... 

Mrs.  Jack  Johnson 

Mrs.  G.  W.  Kirby 

Miss  Dala  Alexander... 
Mrs.  G.  F.  Barnhardt- 
Mrs.  J.  A.  Suther 


Mrs.  J.  M.  Yount 

Mi8s  Littie  Deal 

Mrs.  J.  B.  Anderson 

Mrs.  H.  F.  Pridg:;n 

Miss  Bessie  Thompson.. 

Mrs.  Geo.  Lansdell 

Mrs.  D.  L.  Webster 

Mrs.  Geo.  Walker 

Mrs.  B.  L.  Fox 

Mrs.  C.  A.  Brown 

Mrs.  G.  M.  Cherry 

Miss  Ccnie  Clayton 

Mrs.  W.  H.  Crowder..... 

Mrs.  L.  C.  White- 

Miss  Ethel  Snow 

Mrs.  Viola  CarmichaeL. 

Mrs.  Jas.  A.  Boyce 

Miss  Reba  Morton 

Mrs.  T.  J.Eaton 


Miss  P.  M.  Pool Hope  Mills. 


Burlington. 

Haw  River. 

Liledoun. 

Sparta. 

ScottsviUe. 

Wadesboro. 

McFarlan. 

Polkton. 

Jefferson. 

Grassy  Creek. 

Washington. 

Bath; 

Aurora. 

Pantego. 

Coleraine. 

Tarheel. 

Winnabow. 

Supply. 

Swannanoa. 

Concord. 

Concord. 

Granite  Falls. 

Lenoir. 

Camden. 

Newport. 

Leasburg. 

Semora. 

Siler  City. 

Andrews. 

Ranger. 

Murphy. 

Hayes  ville. 

Brasstown. 

Lattimore. 

Vineland. 

Old  Dock. 

Mt.  Tabor. 

Edenton. 

New  Bern,  No.  2. 

Vanoeboro. 
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Currituck: 

Coinjock 

Newbem's  Landing.. 
Davidson: 

Clarksburg 

Enterprise 

Cedar  Springs 

Boston  8.  H 

Davie 

Center  Church 

Duplin 

Concord  S.  H 

Durham: 

Mineral  Springs 

Lowe's  Grove 

Bahama 

Edgecombe 

Forsyth: 

Clemmons 

Belew's  Creek. 

Burke's  Grove 

Cold  Spring 

Franklin 

Gaston 

Gates 

Granville 

Stovall 

Guilford: 

Battleground 

Colfax. 

Pleasant  Garden 

McLeansviile 

Jamestown. 

Halifax...^ 

Aurelian  Springs 

Haywood 

Rock  Springs. 

Waynesville 

Henderson 

Liberty 

Milk  River 

Dana. 

Hertford 

Ahvkie 

Hoke 

Hyde 

Iredell: 

Cool  Spring 

Eupeptic  Springs 

Mooresviile 

Jackson 

Jones 

Johnston: 

Pleasant  Hill *... 

Sandy  Grove 

Micro 

Lenoir 

Lincoln: 

Iron  Station 

Reepaville 

MoDoweU 

Macon 


Miss  Nettie  Overton.. 
Mrs.  J.  M.  Newbem.. 


Mrs.  M.  M.  A.  Baker.. 

Mrs.  M.E.  Mock 

MiB.  J.  R.  Crouse 

Mrs.  B.  E.  Payne 

Mrs.  J.  B.  Tabor 

Mrs.  W.  A.  Griffin 

Mrs.  Jas.  Albritton.... 


Coinjock. 
Jarvisburg. 

ThomasviUe. 

Enterprise. 

Cid. 

ThomasviUe. 

Farmington. 

Mocksville. 

Calypso. 


Mrs.  S.  W.  Newkirk ,  MagnoUa. 

Mrs.  Tom  Hicks '  Gorman. 

Miss  Carrie  Green 1  Durham. 

Mrs.  J.  W.  Winstead I  Bahama. 

Mrs.  B.  F.  Shelton |  Speed. 

Mrs.  T.  W.  Griffith i  Clemmons. 

Mrs.  Essi3  Strader I  Walnut  Cove. 

Mrs.  H.  W.  Johnson '  Winston-Salem,  No.  1. 

Mrs.  C.  E.  Everett ]  Winston-Salem,  No.  6. 

Miss  Mary  Arrington I  Louisburg. 

Mrs.  Lilly  Kiser _ Crouse. 

Miss  Bettie  Harrell Eure. 

Mrs.  J.  H.  Perry Creedmoor. 

Mrs.  I.  Green !  Stovall. 


Mrs.  J.  L.  Hawkins 

Miss  Mattie  Gibbons 

Mrs.  Frank  Foust 

Mrs.  W.S.Dick 

Mrs.  Emma  Homey 

Mrs.  Enoch  Simmons 

Mrs.  J.  R.  Patterson 

Mrs.  J.  H.  Plott 

Mrs.  A.  J.  McCracken... 

Miss  Mary  Davis 

Mrs.  J.  P.  Fletcher 

Mrs  Nannie  Worley 

Mrs.  Frank  Cathey 

Mrs.  R.  H.  Scadin 

Mrs.  J.  C  Scarborough. 

Mrs.  B.  E.  Copeland 

Mrs.  T.  B.  Upchurch 

Miss  Susan  A.  Braddy.. 


I  Miss  Mabel  Swan 

Mrs.  R.  L.  Alexander.. 
!  Mrs.  C.  V.  Alexander.. 

Mrs.  A.  C.  Reynolds.. 

Mrs.  G.  R.  Hughes.... 


Mrs.  J.  W.  Creech 

Mrs.  Herman  Blackman.. 

Mrs.  Maxwell 

Mrs.  Bcsfiie  Vick 


Mrs.  S.  N.  Brown.. 

Mrs.  L.  S.  Kiser 

Mrs.  Chas.  Burgin.. 
Mrs.  Geo.  Bidwell.. 


Brown  Summit. 

Colfax. 

Pleasant  Garden. 

McLeansviile. 

Jamestown. 

Scotland  Neck. 

Littleton. 

Canton. 

Clyde. 

Waynesville. 

Fletcher. 

Henderson  ville. 

Fletcher. 

Dana. 

Winton. 

Ahoskie. 

Raeford. 

Scran  ton. 

Elmwood. 

Harmony. 

Mooresviile. 

Cullowhee. 

PoUocksville. 

Benson. 
Beaslcy. 
Micro. 
Grifton. 

Iron  Station. 
Reepaville. 
Old  Fort. 
Franklin. 
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Macon: 

Maxwell  Sohool 

Otto 

WestMilla 

HigdonviUe 

Madison 

Marahall 

Martin 

Mecklenburg: 

HuntersviUe 

Carolina  Academy.. 

Bains  Academy 

Mitchell 

Montgomery 

Candor 

Star 

Mt.  Gilead , 

Moore: 

Bethlehem  Church.. 

Glendon , 

Cameron 

Aberdeen 

West  End 

Big  Oak 

Nash: 

Stanhope  S.  H 

Battleboro 

New  Hanover 

Northampton 

Conway 


Mra.  T.  M.  Slagle Franklin. 

Mrs.  Chas.  McClure Franklin. 

Miss  Nannie  West West  Mills. 

Miss  Sallie  Gray '  Cullasaja. 

Mrs.  R.  L.  Runion Mars  Hill. 

MiasOllie  Hendricks i  Marshall. 

Mrs.  T.  W.  Davenport ,  Oak  City. 

Mrs.  R.  E.  Henderson '  HuntersviUe. 

Mrs.  Badger  Bryant Matthews. 

Mrs.  Thos.  Mann Matthews. 

Mrs.  M.  J.  Bowditch Toeeane. 

Mrs.  Claudius  Dookery ,  Troy. 

Mrs.  O.  W.  Burkhead. |  Candor. 

Mrs.  Jonah  Leech Star. 

Mrs.  L.  P.  Bird Mt.  Gilead. 

Miss  Cecil  Seawell ,  Carthage. 

Mrs.  M.  E.  Maness. Glendon. 

Mrs.  H.  P.  Mcpherson ' 

Miss  Mary  Page : 

Miss  Mary  VonCannon W^t  End. 

Miss  Blanche  McElnnon Biacoe. 


Onslow 

Harris  Creak 

Orange 

Pamlico 

Pasquotank 

Salem 

Pender : 

Burgaw 

Willard 

Watha 

Person 

Pitt: 

Grimesland 

Grifton _ 

Polk 

Randolph: 

Pbasant  Ridge 

Liberty 

Scagrove 

Farmer 

Richmond 

EUerbe 

Robeson: 

Antioch 

Lumber  Bridge 

St.  Paul 

Fairmont 

Rockingham: 

Ruffin 

New  Bethel 

Stoneville 


Mra.  Robt.  Ricks 

Mra.  T.  E.  Powell 

Mra.  E.  T  Herring... 

M  iss  Luella  Brown 

Mra.  Chas.  J.  Garris.. 

Mra.  J.  S.  Rose 

Miss  Macy  Weeks 

Miss  Elva  Walton 

Mra.  A.  H.  Rimer 

Mrs.  G.  T.  Famell.... 
Mra.  R.  N.  Morgan... 

Mrs.  S.  J.  Paraons 

Mrs.  J.  Carvin 

Mra.  D.  W.  Murray... 

Miss  Bettie  HalL 

Mra.  L.  B.  Saunders.. 
Mra.  Ella  Winstead... 


Stanhope. 

Whitakers. 

Wilmington. 

George. 
,  Conway. 

Lasker. 

Richlands. 

Jacksonville. 

HiUsboro.  • 

Bayboro. 

Elisabeth  City. 

Weeksville. 
!  Atkinson. 

Burgaw. 

RoseHiU. 

Watha. 

Woodsdale. 


Mra.  C.  M.  Jones Grimesland. 

Mra.  M.  L.  Worthington _ Grifton. 

Mra.  Saml.  Edwards Tryon. 

Mra.  C.  E.  Macon i  Ramseur. 


ML»  Ida  Williams 

Mra.  D.  A.  Cornelison.. 
Mra.  Frances  Hubbard.. 

Mra.  J.  O.  EU-rbe 

Mrs.  E.  L.  Pegram 


Mrs.  L.  B.  Skippar 

Mra.  L.  C.  Hubbard.. 
Mra.  J.  C.  Blanchard- 
Mrs.  E.  B.  Hayes 


Mrs.  J.  L.  WiUiams.... 

Mra.  John  Wilson 

Mra.  Wm.  A.  Roberts- 


Liberty. 

Seagrove. 

Farmer. 

Rockingham. 

Elbrbe. 

Red  Springs. 
Lumber  Bridge. 
St.  Paul. 
Fairmont. 

Pelham. 
Madison. 
Stoneville. 
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Rowan: 

Rockwell 

China  Grove 

Mt.  Ulla 

Liberty  S.  H 

Rutherford 

EUenboro , 

Sampson: 

Newton  Grove... 

Piney  Green 

Garland 

Harrella  Store 

Beulah 

Scotland 

Stanly 

Endy  S.  H 

Norwood 

Stokes: 

Walnut  Cove 

Danbury 

Surry: 

Pilot  Mountain... 

Piney  Grove 

Swain 

Transylvania 

Blantyre 

TyrreU 

Union: 

Marshville 

Marvin 

Waxhaw- 

Indian  Trail 

Vance 

Wake 

Warren 

Washington 

Wasme: 

Seven  Springs 

Memorial  Church 

Falling  Creek 

Smith's  Chapel-.. 
Wilkes: 

CUngmanS.  H... 

Millers  Creek 

Beaver  Creek 

Boomer... 

New  Hope 

Wilson 

Rock  Ridge 

Yadkin. 

Hampton  villp 

Yancey: 

Bald  Creek 

Daybook. 


Mrs.  M.  J.  CUne 

Mrs.  Robt.  Grey. 

Miss  Nannie  Hart 

Mrs.  N.  J.  Goodman.. 

Mrs.  L.  E.  Rollins 

Miss  Ida  Green 


Mrs.  Geo.  Warren 

Mrs.  A.  P.  Howard...  . 

Mrs.  J.  D.  Johnson 

M«.  J.  C.  Melvin 

Miss  Elisabeth  Hobbs.. 

Mrs.  J.  T.  John 

Mrs.  M.  J.  Lyerly 

Mrs.Elixa  J.  Kelly 

Mrs.  J.  C.  Dunlap 


Mrs.  Mildred  Alley.. 
Miss  lisiie  Adkins.. 


Mrs.  R.  E.  L.  Flippin.. 
Miss  Olivia  Jackson.... 

Miss  Emma  Smiley 

Mrs.  G.  T.  Glasener..-. 

Miss  Susan  Smith 

Mrs.  H.  T.  Davenport. 


Mrs.  J.  Z.  Green Marshville. 


Miss  Annie  Exiell 

Mrs.  H.  A.  Helms 

Mrs.  J.  A.  Crowell 

Miss  Mary  Burwell 

Mrs.  John  Broughton 

Mrs.  F.  P.  Bowden 

Mrs.  J.  W.  Starr 


Mrs.  C.W.  Ivy 

Mrs.  Florence  Hooks... 

Mrs.  E.  A.  Stevens 

Mrs.  Mary  Woodburn.. 


Miss  Nettie  Calloway... 
Mrs.  M.  F.  Bumgamer.. 
Miss  Beulah  Ferguson... 

Mrs.  J.  H.  EUer 

Miss  Sallie  Tevepaugh.. 
Mrs.  B.  J.  Thompson... 

Miss  Annie  Boyette 

Mrs.  J.  W.  Reece 

Mrs.  Lula  Angell 


Gold  Hill. 
China  Hrove. 
Mooresville. 
Gold  Hill. 
Rutherfordton. 
EUenboro. 

Newton  Grove. 

Salemburg. 

Garland. 

Kerr. 

Clinton. 

John  Station. 

Richfield. 

Big  lick. 

Norwood. 

Germanton. 
Red  Shoals. 

Pinnacle. 
White  Plains. 
Bryson  City. 
Brevard. 
Blantyre. 
Columbia. 


Mrs.  W.  J.  Waypaster.. 
Mrs.  Alice  Renfrew 


Waxhaw. 

Mineral  Springs. 

Indian  Trail. 

Kittrell. 

Zebulon. 

Manson. 

Creswell. 

Seven  Springs. 
Fremont. 
Goldsboro,  No.  4. 
Mt.  Olive. 

Ronda. 

Wilkesboro. 

Fergiison. 

Boomer. 

Gilreath. 

Stantonsburg. 

Wilson. 

Booneville. 

Hamptonville. 

Bald  Creek. 
Toledo. 
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Ck>unty 


BUden 

Brunswick.. 


Buncombe.. 


Burke.. 


Csbamu., 


CaldweU.. 


Camden.. 
Carteret.. 
Caswell... 


Catawba.. 


Chatham. 
Cherokee. 


Alamance. 

Alexander. 
Alleghany. 

Anson 

Ashe 

Avery 

Beaufort.. 


Bertie.. 


Place 


July      29 
July      30 


Aug.  14 

Aug.  16 

Aug.  17 

Aug.  18 

Aug.  19 

Aug.  20 

Aug.  21 

Aug.  22 

Aug.  29 

July  24 

Sept.  15 

Sept.  18 

Sept.  19 

Chowan I    Jan.  29 

Clay I    Sept.  16 

,    Sept.  17 


Elon  College. 

MaysviUe 

Spring  Graded  School I 

Hawfield 

Taylorsville 

Glade  Valley 

Sparta 

Whitehead 

McFarlan 

Polkton 

Wadesboro 

Ansonville 

Scottville 

Grassy  Creek 

Jefferson 

Banners  Elk 

Bath 

Aurora 

Washington 

Pantego 

Bath.. 

Mars  Hill. 

Windsor.. 

Tarheel.. 

Winnabow.. 

Mt.  Pisgah. 

Ash.. 

Southport 

Swannanoa 

Sand  Hill 

Hildebran 

Hickory  Grove 

Rimer 

Concord 

Collettsville 

Hudson... 

Camden  C.  H 

Newport 

Leasburg 

Semora 

Cloningera  Farm . . 

RockettS.  H 

Catawba 

Ferrells  S.  H 

St.  James  S.  H.... 
Shuford's  Farm... 
Providence  S.  H.. 

KilUanS.  H 

Minerva  S.  H 

Slier  City 

Ranger 

Murphy 

Andrews 

Edenton 

Brasstown 

Hayesville 


Attendance 


Men 

Women 

140 

147 

275 

190 

284 

146 

143 

98 

127 

5 

50 

25 

60 

44 

60 

87 

315 

265 

126 

247 

106 

84 

165 

326 

50 

7 

120 

84 

50 

28 

40 

176 

46 

28 

80 

66 

40 

8 

25 

25 

115 

200 

55 

71 

128 
74 
84 
65 
22 
170 
115 
120 
141 
275 
120 
180 
217 
40 
136 
65 
145 
75 
50 
8 
100 
40 
300 
65 
150 
150 
179 
48 
83 
39 
36 
24 
72 
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10 
36 
25 
65 
43 


58  ! 

45 
110 

90 
198 

10 

84 

88 

35 
110 

50 
165 

50 

30 
1 

50 

25 
200 

45 
100 
100 
155 

29 

27 

40 

24 
3 

92 


287 
465 

430 
241 
132 

75 
104 
147 
570 
373 
190 
491 

57 
204 

78 
216 

74 
146 

48 

50 

315 
126 

32 
164 

99 
149 
108 

22 
228 
160 
230 
231 
473 
130 
164 
305 

75 
246 
115 
310 
125 

80 

4 

150 

65 
500 
110 
260 
250 
334 

77 

60 
.  79 

60 

27 
154 
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COUQ^ 


ClaveUnd 

Columbus 

Craven 

Cumberland.. 

Currituck 

Davidson 

Davie 

Duplin 

Durha^i 

Edgeoombe... 
Fonyth 

lYankUn 

Oaaton 

Gates 

Granville 

Guilford 


UaUfaz.... 

Harnett.... 
Haywood.. 

Henderson. 

Hertford... 
Hoke 


Date 


Aug. 
Aug. 
Aug. 
Aug. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Jan. 
Jan. 
Feb. 
Feb. 
July 
Aug. 
Aug. 
Aug. 
July 
July 
Jan. 
Feb. 
July 
July 
Aug. 
April 
Jan. 
July 
Aug. 
Aug. 
Aug. 
Feb. 
Aug. 
Aug. 
Aug. 
Feb. 
Feb. 
Feb. 
July 
July 
July 
Aug. 
Aug. 
Jan. 
Feb. 
Feb. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
SepL 
Sept. 
Feb. 
Feb. 
Fob. 
July 


Attendance 


11  Casar. 

12  Belwood. 

13  Shelby 
15      Waco. 

7      Old  Dock. 

0  Whitevills. 
10      Chadboum. 
n      Tabor 

6  Beech  Grove, 

7  Emul 

21       King  Hiram  B.  H 
24      Stedman 

2  Coinjock 

3  Newbem's  Landing 

24  Enterpiise 

1  Boston  S.  H 
5      Cedar  Springs. 
0     .  Clarksburg. 

27  Farmington., 

28  Center  Church 
30      Calypso 

2  Conoord- 

25  Mineral  Springs. 
27      Lowe's  Grove. 
21      Bahama. 

Dixie  H.  8. 

Battleboro, 

Clemmons., 

Belew's  Creek. 

Burke's  Grove. 

Cold  Springs. 

Louisburg. 

Sunnyside  S.  H. 
18    I  Eakers  S.  H 
21      Stanley. 

Eure. 

Stovall. 

Creedmoor. 

Pleasant  Garden. 

MoLeansburg. 

Jamestown. 

Battleground. 

Colfax-. 

Scotland  Neck 

Aurelian  Springs, 

Duke. 

Bethel. 

Rock  Springs. 

Waynesville. 

Liberty  S.  H, 

Mills  River. 

8  I  Dana.. 

9  Fletcher. 

10  I  Winton. 

11  Murfreesboro. 
18    ,  Ahoskie. 

29  1  Raeford. 
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Moore. 


Nash 

New  Hanover. 
Northampton.. 

Onslow 

Orange 

Pamlioo 

Pasquotank.... 


July      31 


Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


Aug.  23 

Feb.  9 

Feb.  4 

Feb.  5 


Swan  Quarter. 

SladeaviUe. 

Cool  Springs.. 

Eupeptic  Springs. 

Test  Famr. 

Mobresville. 

Cullowhee. 

Pleasant  HilL 

Micro. 

Sandy  Grove. 

PoUooksville. 

Broadway. 

Sanford. 

LaOrange. 

Kinston. 

Reepsville. 

Lincolnton. 

Franklin, 

MazweU.. 

Otto. 

West  HilL. 

Higdonville. 

Mars'haU. 

MarsHilL 

Marion. 

Oak  City. 

Williamston.. 

Parmele  (Colored) 

HuntersviUe. 

Carolina  Academy. 

ItintHilL. 

Biddle  University  (Col.)... 

Biddle  Univenity  (Col.)... 

Bakersville. 

Spruoe  Pine 

Candor. 

Star. 

Troy. 

Mt.  Qilead 

Bethlehem  Church. 

Qlendon. 

Cameron. 

Aberdeen. 

West  End. 

Big  Oak I 

Stanhope | 

Nashville 

Wrightsboro 

Conway... 

Lasker 

Rich  Square 

Harris  Creek  S.  H 

Richlands 

Hillsboro 

Bayboro 

Elisabeth  City.... 
Salem 


Men 

Women 

Total 

106 

60 

108 

70 

96 

166 

100 

85 

186 

346 

238 

483 

1.000 

800 

1.800 

350 

147 

497 

IM 

72 

232 

107 

60 

167 

126 

118 

243 

41 

6 

47 

186 

150 

886 

50 

28 

78 

80 

41 

121 

63 

63 

61 

2 

63 

136 

86 

220 

86 

45 

130 

63 

9 

62 

80 

29 

69 

50 

60 

110 

90 

108 

198 

106 

65 

.  ^" 

225 

210 

*  436 

116 

45 

160 

128 

31 

159 

73 

90 

163 

45 

2 

47 

60 

40 

90 

275 

73 

348 

326 

373 

698 

166 

190 

346 

246 

160 

405 

120 

130 

280 

183 

27 

210 

66 

96 

160 

222 

168 

380 

175 

410 

585 

200 

144 

344 

228 

389 

617 

137 

146 

283 

106 

149 

264 

114 

800 

414 

113 

316 

429 

266 

221 

486 

110 

61 

171 

97 

115 

212 

42 

20 

62 

35 

33 

68 

200 

127 

827 

70 

18 

88 

75 

22 

97 

201 

145 

346 

180 

255 

435 

126 

26 

161 

109 

106 

215 

31 

30 

61 

76 

63 

188 
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ATTENDANCE  AT  FARMERS'  INSTITUTES-Continued. 


County 


Date 


Pender Jan.  29 

Feb.  2 

Feb.  3 

March  17- 
18 
Nov.  4-  5 

Perquimans Jan.  30 

Person I    July  28 

?itt '    Jan.  17 

,    Jan.  23 

Feb.  U 

Polk Sept.  7 

Randolph July  25 

,    July  27 


Richmond.. 
Robeson 


July 
Aug. 
Aug. 
Aug. 
Aug. 
Jan. 
Jan. 
Jan. 
Feb. 
Oct. 


Rockingham July  31 

Aug.  13 

Aug.  14 

Rowan..'. Aug.  10 

I    Aug.  15 

I    Aug.  21 

Aug.  22 

Rutherford Aug.  8 

.    Aug.  10 

'    Aug.  14 

Sampson ,    Jan.  17 

Jan.  26 

Jan.  27 

Jan.  28 

Jan.  31 
March 

Stanly '    Aug.  6 

Aug.  7 

'    Aug.  7 

Stokes. Aug.  11 

I    Aug.  12 

Suny I    Aug.  17 

Aug.  18 

Swain Sept.  14 

Transylvania !    Sept.  3 

Sept.  4 

Tyrrell Jan.  27 

Union Aug.  13 

Aug.  14 

'    Aug.  15 

■    Aug.  19 

Washington Jan.  28 

'    Feb.  0 


Place 


Atkinson.. 
Burgaw... 
Willard.... 


Watha 

Watha....: 

Hertford 

Chub  Lake 

Qrimesland 

Grifton 

Groenville 

Columbus 

Pleasant  Ridge 

Liberty 

Providence  S.  H 

Seagrove '.... 

Farmer 

EUerbe  Springs 

Rocklni^m 

Antioch 

Lumber  Bridge 

St.  Paula 

Fairmont 

Back  Swamp 

Ruffin 

New  Bethel  Academy.. 

Stoneville 

China  Grove 

Mt.  UUa 

Liberty  S.  H 

Woodleaf 

Forest  City 

Golden 

Dobbin's  S.H 

Newton  Grove 

Piney  Green 

Garland- 

Harrell's  Store 

BeulahS.  H 

Clinton  (Colored) 

Endy  8.  H 

Richfield 

Norwood 

Walnut  Cove 

Danbury 

Piney  Grove  Church.. . 

Pilot  Mountain 

Brjrson  City 

Selica 

Blantyre 

Columbia 

Marshvilla. 

Marvin 

Waxhaw 

Indian  Trail 

Creswell 

Plymouth 


Attendanoe 


Men        Women       Total 


100 
115 
207 

231 

155 

22 

500 

5 

52 

150 

116 

295 

117 

52 

69 

150 

202 

74 

56 

67 

58 

32 

125 

85 

110 

110 

400 

225 

145 

250 

120 

140 

225 

48 

169 

86 

102 

185 

125 

145 

165 

112 

110 

95 

215 

300 

116 

8 

48 

76 

318 

407 

175 

85 

85 

73 
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75 
143 
129 

278 
200 


700 
45 
85 


79 

295 

167 

51 

33 

148 

205 

72 

82 

53 

85 

119 

75 

85 

196 

190 

376 

150 

136 

260 

17 

80 

262 

10 

181 

58 

140 

186 

100 

130 

118 

87 

225 

240 

245 

300 

47 

24 

36 

24 

137 

203 

44 

152 

48 

10 


176 
258 
830 

609 

865 

22 

1,200 
60 
137 
160 
194 
690 
284 
103 
102 
298 
407 
146 
188 
130 
03 
151 
200 
170 
806 
800 
775 
375 
281 
600 
137 
220 
487 
58 
350 
144 
242 
371 
226 
276 
273 
199 
336 
335 
460 
600 
163 
32 
84 
99 
455 
610 
219 
237 
133 
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County 


Date 


WataucA I    Sept.  31 

Sept.  23 

Wayne '    Jan.  36 

Jan.  27 

Jan.  28 

'    Jan.  29 


Wilkee. Aug.       3 

Aug.  4 
Aug.  5 
Aug.  6 
Aug.       7 

Sept.  14 

Wilaon Jan.  16 

Jan.  17 

Yadkin Aug.       8« 

Aug.  10 

Yanoey '    Aug.       8 

Aug.  10 

Aug.  11 


1 


Plaoe 


Men 


I 


Valle  Crucw 

Boone 

Seven  Springs 

Memorial  Church. 

Falling  Creek 

Smith's  Chapel.... 
Dudley  (Colored). 

Millers  Creek- 

Beaver  Creek 

Boomer 

Newhope  Church. . 

ClingmanS.  H 

Trap  Hill 

Stantonsburg 

Rock  Ridge 

Hamptonville 

Booneville 

Bumsvilie 

Bald  Creek. 

Daybook 


Total 


80 
300 
149 
170 
135 
170 

45 
130 
226 
190  I 
155  I 
800 
200 

18 

54 
155 
176 

67 
155 
140 


122 
200 
165 

92 
180 
110 

37 
240 
870 
330 
200 
1.600 
147 

46 

36 
165 
173 

20 
200 
116 


202 
400 
314 
262 
815 
280 

82 
370 
596 
520 
355 
2,400 
347 

64 

90 
330 
348 

87 
355 
256 


Digitized  by  VjOOQIC 


NORMAL  INSTITUTE  PROGRAMS 

FABMEBS'  NOKMAL  INSTITUTE. 
Balelgh,  N.  C^  January  18  and  14,  1914. 

Soil  Improvement — 

1.  Drainage — ^Messrs.  Lynde,  Baker. 

2.  Rotation — Messrs.  Newman,  Pate. 

3.  Fall  and  Winter  Plowing — Messrs.  Hudson,  Newell,  McLean. 

4.  Preparation  of  Soil — Messrs.  Sherwln,  McLean,  Hudson,  Newell. 
6.    Legumes  and  Cover  Crops — Messrs.  Newman,  Hudson,  McLean. 

6.  Barn  and  Green  Manures — ^Messrs.  Burgess,  Oarren. 

7.  Fertilizers — Messrs.  Kilgore,  Browne,  Williams. 

8.  Lime — ^Messrs.  Williams,  Kilgore,  Browne. 

Garden  and  Orchard — Messrs.  Hutt,  Plllsbury,  Shaw,  Hill. 
Poultry — ^Messrs.  Kerr,  Taylor,  Ross. 
Animal  Industry — 

Work-stock,  Breeding,  Care,  Feeding — ^Messrs.  Roberts,  Gray. 

Production  of  Cheap  Pork — Messrs.  Gray,  Roberts. 

Care  of  Family  Cow — Messrs.  Eaton,  Reed. 

Field  Crops- 
Peanuts — Mr.  Browne. 
Tobacco — Mr.  Moss. 
Cotton — ^Messrs.  Newman,  McLean. 
Corn — ^Messrs.  McLean,  Newman,  Williams,  Hudson. 

Insect  Pests  and  Spraying — Mr.  Sherman. 

WOMEN'S  NOBMAL  INSTITUTE  FR06BAM. 
Raleigh,  N.  €.,  January  18  and  14, 1914. 

Tuesday,  Januabt  IS. 

10:00  a.  m.    Kitchen  Conveniences — Mrs.  Hutt. 
Causes  of  Insanity — Dr.  Anderson. 
Bread  Making — Miss  Mahler. 
3:00  p.m.    Care  of  the  Sick  in  the  Home — Mrs.  Hollowell. 

Woman's  Work — Miss  Hudglns. 
The  Family  Cow — Miss  Carroll. 

Wednesday,  Januaby  14. 

10:00  a.m.    Care  of  the  Eye — Mr.  John  E.  Ray. 
Saving  of  Steps — ^Miss  Webb. 
Care  of  the  Baby — Dr.  Carroll. 
3:00  p.m.    Care  of  the  Teeth — Dr.  Horton. 

What  to  Do  Till  the  Doctor  Comes — Miss  Ward. 
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FABMEBS'  NOBMAX  INSTITUTE. 
Balelgrh,  N.  C^  July  21  and  28, 1914. 

Soil  Ixnproyement — 

Principal  Soil  Types  in  Piedmont   N.  C,  and  Their  Plant  Food  Defi- 
ciencies— J.  Im  Burgess. 
Economical  Means  of  Improvement — T.  F.  Parker. 
Fall  and  Winter  Plowing — C.  R.  Hudson. 
Effect  of  Humus  on  Crop  Yields — T.  B.  Parker. 
Rotation  of  Crops — M.  J.  Hendricks. 
Pastures  for  Profit  and  Soil  Improvement — A.  L.  French. 
Oreen  Manures— G.  M.  Garren. 
Barnyard  Manures — ^R.  L.  Sloan. 
Protecting  Drainage  Systems— R.  W.  Scott. 
Erosion  and  Its  Prevention — C.  L.  Newman. 
Winter  Cover  Crops — T.  B.  Parker. 

Commercial  Fertilizers — 

Profitable  Use  of  Commercial  Fertilizers — ^B.  W.  Kilgore. 
Mixing  for  Special  Crops— W.  F.  Pate. 
Profitable  Use  of  Lime— C.  B.  Williams. 

Field  Crops — 

Cotton  Growing — C.  L.  Newman. 

Care  of  Cotton  After  Ginning — Thos.  Nelson. 

Com  Culture  in  the  Sand  Hills— T.  D.  McLean. 

Com  Harvesting — ^J.  P.  Kerr. 

Tobacco  Culture  and  Rotations — J.  S.  Cuningham. 

Tobacco  Curing  and  Marketing — E.  G.  Moss. 

Peanuts — T.  E.  Browne. 

Wheat,  Increasing  the  Yield — M.  J.  Hendricks. 

Oats— <}.  M.  Garren. 

Horticulture — 

The  Apple  Industry — W.  N.  Hutt. 
The  Vegetable  Garden — S.  B.  Shaw. 
Small  Fruits— R.  G.  Hill. 

Live  Stock — 

Beef  Cattle  for  Soil  Building— A.  L.  French. 
Producing  and  Curing  Pork — D.  T.  Gray. 
Care  of  the  Family  Cow— W.  H.  Eaton. 
The  Creamery  and  the  Farmer — A.  J.  Reed. 
Cow  Testing — Stanley  Combes. 
Poultry  Feeding  and  Management — ^J.  P.  Kerr. 
Feeding  Farm  Stock — G.  A.  Roberts. 
Cottonseed  Meal  Poisoning— W.  A.  Withers. 
Diseases  of  Live  Stock — ^W.  G.  Chrisman. 
Hog  Cholera  Prevention — ^F.  D.  Owen. 

Miscellaneous — 

Insect  Pests  to  be  Combatted — ^Franklin  Sherman. 
Controlling  Diseases  of  Field  Crops — H.  C.  Young. 
Legume  Bacterial  Cultures — J.  L.  Burgess. 
Cooperation  Among  Farmers — ^W.  R.  Camp. 
Economics  Applied  to  Farming — T.  F.  Parker. 
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WOMEN'S  NORMAL  INSTITUTE. 
Baleteh,  N.  C^  Jnlj  21,  22  and  23,  1914. 

July  21. 

10:00  a.m.    Home  Sanitation— Mrs.  Hutt. 

Health  on  the  Farm — Mrs.  Robinson. 
Home-made  Yeast — Miss  Webb. 
Teeth — Dentist. 

Food  and  Dietetics — Miss  Parris. 
3:00  p.m.    Social  Life  In  the  Country — Miss  Hudgins. 
Nourishment  of  Children — Dr.  Carroll. 
Child  Training— Mrs.  Hollowell. 

July  22. 

10:00  a.  m.    Pin  Money  on  the  Farm — Miss  Clement. 
Home-curing  Meat — Miss  Jackson. 
Care  of  Milk— Dr.  Koonce. 

Farm  Life  for  Girls  and  Its  Possibilities — Miss  Arey. 
Bread  Making — Miss  Arey. 
3:00  p.m.    Care  of  the  Eyes — ^John  E.  Ray. 
Care  of  the  Sick— Trained  Nurse. 
Combination  of  Food — ^Miss  Parris. 
Bread  Demonstration — Miss  Mahler. 

Training  Children  of  the  Present  for  Men  and  Women  of  the 
Future — Mrs.  Robinson. 

July  23. 

10:00  a.  m.    Preventable  Diseases — Dr.  Jordan. 
Organization — Mrs.  Hollowell. 
Helpful  Hints  to  Farmers'* Wives — Mrs.  Hutt. 
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PROGRAM 


or  IBE 


TWELFTH  ANNUAL 


STATE  FARMERS'  CONVENTION 


AND 


ROUND-UP  INSTITUTE 


PULLEN  HALL 

A.  &  M.  GolleKe,  West  Raleigh,  N.  C. 

August  25,  26  and  27,  1914 


Digitized  by  VjOOQIC 


OFFICERS. 

President — S.  H.  Hobbs,  Clinton. 

FiMT  Vice  President — A.  F.  Yarborouoh,  Winston-Salem. 
Second  Vice  President — W.  E.  Alexander,  Charlotte. 
Third  Vice  President — J.  P.  Kerr,  Haw  River. 
Secretary-Treasurer — T.  E.  Browne,  West  Ealeigh. 
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PROeBAlE. 

Tuesday,  August  25. 

10:30  a.m.    Greetings— Dr.  D.  H,  Hill. 

Welcome  to  Raleigh — ^His  Excellency,  Locke  Craig. 
Our  State— Major  W.  A.  Graham. 
11:00  a.m.    Address — S.  H.  Hobbs,  President  of  Convention. 
12:00      m.    Do  Soils  Wear  Out— Prof.  C.  L.  Newman. 
12:30  p.m.    How  to  Bring  Up  An  Old  Field— R.  W.  Scott. 
2:00  p.m.    Maintaining  Soil  Fertility: 

By  Green  Manures — C.  R.  Hudson  and  T.  B.  Parker. 
By  Live  Stock — ^Dan  T.  Gray  and  A.  L.  Blench. 
By  Commercial  Fertilizer— C.  B.  Williams. 
3 :  30  p.  m.    Is  There  Value  in  Resting  Land — Dr.  J.  A,  Morris. 
4:00  p.m..  Field  Demonstration — Arranged  and  conducted  by  Pcof.  C.  L. 

Newman. 
8:00  p.m.    Address — Prof.  M.  L.  Fisher,  Purdue  University,  Lafayette,  Ind. 
8:45  p.m.    Address — Prof.  L.  C.  Corbett,  Bureau  of  Plant  Industry,  Wash- 
ington, D.  C. 

Wednesday,  August  26. — Live  Stock  Conference. 
Conducted  by  Prof.  Dan  T.  Gbay. 

8:00  a.m.    Judging  Hogs — Dan  T.  Gray  and  L.  W.  Shook. 
8:40  a.  m.    Judging  Beef  Cattle — R.  S.  Curtis  and  L.  W.  Shook. 
9:20  a.m.    Judging  Dairy  Cattle — A.  J.  Reed  and  S.  M.  Salisbury. 
10:00  a.m.    Making  Permanent  Pastures  in  the  Coastal  Section — ^B.  F.  Shel- 
ton,  T.  B.  Parker. 
Piedmont  Section — P.  T.  Meacham,  Eugene  Transou. 
Mountain  Section — T.  L.  Gwynn. 
11:00  a.  m.    Temporary  Pasture  Rotations  for  the  Coastal   Section — G.  A. 
Holdemess. 
Piedmont  Section — A.  L.  French. 
Mountain  Section — R.  W.  Collett. 
12:00      m.    Illustrations  of  the  Value  of  Permanent  and  Temporary  Pas- 
tures— ^Tait  Butler,  Editor  Progressive  Farmer. 
12:30  p.m.    Corn  Silage,  a  Supplement  to  Pastures — ^W.  F.  Ward,   Senior 

Animal  Husbandman,  Washington,  D.  C. 
2:00  p.m.    Raising  Our  Own  Work  Animals  and  Their  Economic  Impor- 
tance— E.  R.  Lloyd,  Director  Mississippi  Experiment  Station. 
3:00  p.m.    Cooperative  Buying  and  Selling  of: 

Beef  Cattle  and  Sheep — R.  S.  Curtis. 
Dairy  Products— W.  H.  Eaton. 
Poultry  Products — W.  J.  Shuford. 
Horses— J.  C.  McNutt. 
Hogs— W.  P.  Ward,  Washington,  D.  C. 
Judging  Horses — J.  C.  McNutt  and  S.  M.  Salisbury. 
Judging  Mules — G.  A.  Roberts  and  S.  M.  Salisbury. 
"The  Education  of  the  Boys  and  Girls  of  North  Carolina" — 
Address  by  Dr.  T.  P.  Harrison. 
8:30  p.m.    "Improved  Methods  of  Agriculture" — Illustrated  address  by  Mr. 
D.  R.  Coker,  Hartsville,  S.  C. 

Wednesday,  August  26. 

Conference  on  Cotton  and  Corn,  Conducted  by  Prof.  C.  L.  Newman. 

9:30  a.m.    Varieties  Adapted  to  Different  Sections  of  the  State: 
Cotton — T.  J.  W.  Broom,  Monroe,  N.  C. 

Corn — F.  T.  Meacham,  Statesville,  N.  C;  J.  F.  Latham,  Jes- 
sama,  N.  C. 


4 

00 

p. 

m. 

5 

00 

p. 

m. 

8 

00 

p. 

m. 
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10:45  a.  m.    Improving  Cotton  by  Seed  Selection  on  the  Farm — ^R.  Y.  Winters, 

West  Raleigh,  N.  C. 
11:00  a.m.    Improving  Corn  by  Seed  Selection  on  the  Farm — G.  M.  Garren, 

Raleigh,  N.  C. 
11:16  a.m.    Rotations  for  Cotton  and  Corn  in  Eastern  North  Carolina — 

T.  E.  Browne,  West  Raleigh. 
11:30  a.m.    Rotations  for  Cotton  and  Corn  in  Central  North  Carolina— R.  W. 

Pou,  Elmwood. 
11:45  a.m.    Rotation  for  Com  in  Western  North  Carolina — E.  L.  Perkins, 
Hendersonville. 
General  Discussion — T.  B.  Parker. 
12:15  p.m.    The  Fertilization  of  Cotton  and  Corn— C.  B.  Williams,  West 

Raleigh^  N.  C. 
12:40  p.m.    Cover  Crops  for  Cotton  and  Com — C.  R.  Hudson,  Raleigh. 
2:00  p.  m.    Preparation  for  and  Cultivation  of  Cotton  and  Corn — J.  F.  Diggs, 
Rockingham;    J.   A.    Turlington,   Salemburg;    F.   P.   Shields, 
Scotland  Neck. 
2:45  p.  m.    What  Should  the  Farmer  Do  With  His  Cotton  Seed— B.  W.  Kll- 

gore,  T.  B.  Parker. 
8:00  p.m.    Some  Important  Cotton  Diseases  and  Their  Control — Prof.  H.  R. 

Fulton,  West  Raleigh,  N.  C. 
3:20  p.m.    Control  of  Insect  Enemies: 

Cotton — Dr.  Franklin  Sherman,  Raleigh,  N.  C. 
3:40  p.m.    Control  of  Insect  Enemies: 

Com— Prof.  Z.  P.  Metcalf,  West  Raleigh,  N.  C. 

Wednesday,  August  26. 

COIVrSBENCB  OIV  HOBTICUI^TUBE,  CONDUCTED  BY  PBOF.  J.  P.  PiLLSBUBY. 

8:00  a.  m.    "Morning  Demonstration" — Inspection  of  Horticultural  Grounds, 

and  Seasonal  Operations. 
9:30  a.m.    "The  Importance  of  Good  Seed,  and  How  to  Get  It"— H.  Q. 

Hastings,  Atlanta,  Ga. 
10:16  a.m.    "The  Value  of  Green  Crops  in  Building  Up  the  Land  for  Truck- 
ing."   Speaker  to  be  supplied. 
11:00  a.m.    "Trucker's    Crop    Rotations    for    Maintaining    Soil    Fertilitj." 

Speaker  to  be  supplied. 
11:46  a.m.    "Labor  Saving  Implements  in  Tracking."    Speaker  to  be  sup- 
plied. 
12:80  p.m.    "Profitable  Track  Crops" — R.  D.  Paschal,  Ridgewaj.  N.  C. 
2:00  p.m.    "The   Net  Value  of   Commercial   Fertilizers   on   the   Bearing 
Orchard"— J.  B.   Sparger,  Mt.  Airy,  N.  C;   Paul  C.  LIndley, 
Pomona,  N.  C. 
2:45  p.  m.    "Spraying,  an  Orchard  Necessity" — J.  B.  Sparger,  Mt  Airy,  N.  C. 
3:16  p.m.    "The  Value  of  the  Home  Market"— R.  W.  King,  Raleigh,  N.  a 
4:00 — 6:00.    "EiVening  Demonstration — Inspection  of  Greenhouse  and  Horti- 
culture Laboratory,  and  Exhibit  of  Vegetable  and  Fruit  Pack- 
ages and  Methods  of  Packing." 

Wednesday,  August  26. 
confebencb  on  tobacco,  conducted  by  e.  g.  moss,  ozfobd,  n.  c. 

9:30  a.m.    Maintenance  of  Humus  Supply  in  Tobacco  Soils— E.  H.  BCat- 

thewson,  Reidsville,  N.  C. 
10:00  a.  m.    Methods  of  Preparing  and  Treating  Plant  Beds — J.  J.  Laughing- 
house,  Greenville,  N.  C. 
10:30  a.m.    New  Methods  of  Sterilizing  Tobacco  Plant  Beds — A.  C.  Morgan, 

.    Bureau  of  Plant  Industry,  Washington,  D.  C. 
11 :  00  a.  m.    Fitting  the  Soil  for  Tobacco — O.  L.  Joyner.  Greenville,  N.  C. 
11:30  a.  m.    Economical  Fertilization  of  Tobacco — E.  H.  Matthewson,  Reids- 
ville, N.  C. 
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12:00      m.    Effects  of  Different  Forms  of  Potash  Upon  Yield  and  Quality  of 
Tobacco— B.  G.  Moss,  Oxford. 

Effects  of  Different  Forms  of  Nitrogen  Upon  Yield  and  Quality 
of  Tobacco — E.  H.  Matthewson,  Reidsville,  N.  C. 

Utility  of  Machine  Transplanter — O.  L.  Joyner,  Greenville. 

Tobacco  Insects — A.  C.  Morgan,  Bureau  of  Plant  Industry,  Wash- 
ington, D.  C. 

Harvesting  and  Curing  Tobacco— E.  G.  Moss,  Oxford;  E.  H.  Mat- 
thewson,  Reidsville. 
3:40  p.m.    Marketing  the  Tobacco  Crop — O.  L.  Joyner,  Greenville. 

Wednesday,  August  26. 

CONFERXNCB  ON  SMALL  GRAINS  AND  GRASSES,  CONDUCTED  BT  MR.  J.  L.  BURQESB. 

9 :  30  a.  jst.    The  Place  of  Small  Grain  in  the  Crop  Rotation — E.  D.  Weaver, 

Weavervllle,  N.  C.    Discussion  by  T.  B.  Parker,  Raleigh,  N.  C. 
10:00  a.m.    Small  Grains  Adapted  to  the  Different  Parts  of  the  State— 

G.  M.  Garren,  Raleigh,  N.  C;  T.  D.  McLean,  Carthage,  N.  C, 

and  IJ.  K.  Foster,  Newton,  N.  C. 
10:30  a.m.    Development  of  Varieties  of  Small  Grain  for  Different  Parts  of 

the  State — Dr.  George  Nelson  Coffey,  Wooster,  Ohio.    Discus- 
sion by  J.  L.  Burgess,  Raleigh,  N.  C. 
11:30  a.m.    Preparation   of   the   Soil   for   Small    Grains — R.   W.   Freeman, 

Salisbury,  N.  C.    Discussion  by  F.  T.  Meacham,  of  Statesville, 

N.  C. 
12:30  a.m.    Fertilization  of  Wheat— M.  J.  Hendrix,  Cana,  N.  C.    Discussion 

by  C.  B.  Williams,  Raleigh,  N.  C. 
2:00  p.m.    What  Shall  We  Do  With  Bermuda  Grass?— Zeno  Moore,  Whita- 

kers,  N.  C.    Discussion  by  C.  L.  Newman,  Raleigh,  N.  C. 
3:00  p.m.    Hay  and  Pasture  Mixtures — ^Dr.  W.  J.  McLendon,  Wadesboro, 

N.  C.     Discussion  by  E.  D.  Weaver,  Weavervllle,  N.  C,  and 

Walter  Woodard,  Wilson,  N.  C. 

Thursday,  August  27. 

9:00  a.  m.    General  Plan  for  Community  Development  Organization — Dr. 

D.  H.  Hill. 
9:15  a.m.    What  Community  Action  May  Accomplish  Along  Health  Unes — 

Dr.  W.  S.  Rankin. 
9:30  a.m.    Community  Action  Along  Productive  Idnes,  What  May  be  Ex- 
pected of  It — C.  R.  Hudson. 
9:46  a.m.    What  May  be  Expected  From  Community  Work  Along  Educa- 
tional Lines — Prof.  L.  C.  Brogden. 
10:00  a.m.    What  Community  Action  Can  Do  for  Social  Life  and  Recrea- 
tion in  the  Country — ^Dr.  C.  H.  Poe. 
10:16  a.  m.    How  Standard  Cotton  Grades  Can  Benefit  the  Farmer — ^W.  R. 
Meadows,  Office  of  Markets,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 
11:00  a.m.    The  Case  of  the  Farmer — ^Judge  R.  W.  Winston. 
11:30  a.m.    Land  and  Loan  Associations — Hon.  J.  R.  Young,  Raleigh,  N.  C. 
12:00      m.    Business  Meeting,  Report  of  Committees,  Election  of  Officers. 
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PROGRAM  HOUSEWIYES'  CdfTEICTIOX. 
State  Department  of  Agriculture,  An^st  25  to  27.  . 

Mrs.  Charles  McKimmon,  President, 
Mrs.  C.  R.  Hudson,  Secretary. 

Tuesday  Morniitg,  10:15.    Held  in  Auditorium,  Meredith  College. 

Welcome — ^Major  W.  A.  Graham,  Commissioner  of  Agriculture. 

Talk—Mr.  T.  B.  Parker,  Director  of  Institutes. 

How  the  Woman  in  the  Country  Can  Establish  a  City  Market — ^Mrs.  Rosalind 

Red  fern. 
The  Housewife  and  Her  Opportunities — Mrs.  Julian  Heath,  Founder  National 

Housewives'  Leagues. 
Attractive  Packs  of  Eggs  and  Butter — ^Mrs.  J.  H.  Henley, 
Demonstration  of  Canning  in  Tin  and  Glass — Team  of  Canning  Club  Girls. 

Tuesday  Afternoon,  3:30.     Home  Economics  Dept.,  High  School. 

Class  in  Cooking,  conducted  by  Miss  Katharine  Parker,  of  Simmons  College, 

^oston,  now  of  Department  of  Home  Economics,  Meredith. 
Demonstration — Desserts. 

Cooking  classes  will  be  held  each  afternoon  at  the  High  School  Building 
and  every  one  is  invited  to  come  with  her  note  book  and  pencil  and  take 
these  lessons  free  of  any  charge. 

Wednesday  Morning,  10:15;    Auditorium,  Meredith  College. 

President's  Address — ^Women  as  Organizers:  What  the  Club  Movement  Has 

Meant  for  Women. 
The  Housewives'  LfOague  Movement:  Its  Birth  and  Growth — Mrs.  Heath. 
Sports  and  Amusements  for  the  Rural  People — Miss  Emilie  McVey,  Dean, 

University  of  Cincinnati. 
Five-Minute  Talks  by  Club  Women: 

Community  Club,  Chapel  Hill. 

Magnolia  Club,  Wayne  County. 

Housewives'  L^sague,  Wilmington. 

Model  Community  Club,  Salemburg. 

United  Farm  Women's  Clubs. 

Canning  Clubs. 

Woman's  Club,  Raleigh. 

Edgecombe  County  Betterment  Club. 

Wednesday  Afternoon,  3:30.    Home  Economics  Dept.,  High  School. 

Class  in  Cooking,  conducted  by  Mrs.  W.  N.  Hutt. 
Demonstration — Salads. 

Wednesday  Evening,  8:30.    Auditorium,  Meredith  College. 

Musical  Recital. 

Interesting  Moving  Picture  Films  and  Liantem  Slides. 

Thursday  Morning,  10:15.     Auditorium,  Meredith  College. 

The  Social  Direction  of  Education — Dr.  Rankin,  State  Department  of  Health. 
The  Child  and  the  Road— Mr.  D.  H.  Winslow,  U.  S.  Chief  Engineer,  Road 

Inspection. 
Feeding  the  Child  in  Its  Second  Year — Dr.  Delia  Dixon-Carroll. 
The  Object  of  the  Afternoon  Meeting — Mrs.  Sue  V.  Hollowell. 
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Thursday  Aftebnoon,  2:30.    Home  Economics  Dept.,  High  School. 
Conducted  by  Mrs.  Sue  V.  Hollowell. 

Demonstration — Proper  Preparation  Infants'  Food. 
Comfortable  Clothing. 
Proper  Feeding  Bottles. 
Simple  Remedies  for  Simple  Ailments. 

Thursday  Afternoon,  3:30. 

Class  in  Cooking,  conducted  by  Miss  Louise  Mahler. 
Demonstration — Bread  and  Rolls. 

OFFICERS  FOR  1915. 

MRS.  J.  G.  BOYLIN,  President,  Wadesboro,  N.  C. 
*      MISS  CARRIE  HUDGINS,  Secretary,  Raleigh,  N.  C. 


The  Women's  Branch  of  the  Farmers'  Institutes. 

Mrs.  John  W.  Robinson. 

This  is  or  should  be  the  most  interesting  subject  to  farm  women.  Our 
lives  are  necessarily  more  or  less  isolated,  and  it  is  a  great  pleasure  to  look 
forward  to  our  monthly  or  semi-monthly  meetings  with  our  neighbors  and 
talk  oyer  better  ways  of  doing  things,  how  our  children  should  be  made 
"better  babies,"  and  make  plans  for  the  betterment  of  our  homes  and  com- 
munity. 

The  men  are  doing  quite  a  lot  through  codperation,  and  I  am  glad  that 
the  women  begin  to  realize  the  need  in  their  work  also. 

Eighteen  months  ago  the  women  in  our  community  organized;  we  have 
semi-monthly  meetings  six  months  in  the  year,  and  monthly  meetings  in 
the  busy  seasons.  We  have  programs  prepared  for  one  year,  varying  them  as 
we  wish.  Each  member  is  asked  to  help  render  these  programs,  and  the 
President  or  Secretary  helps  them  get  the  literature  necessary  to  study  the 
different  subjects.  Health,  cooking,  care  of  children,  conveniences,  gardens, 
flowers,  etc.,  are  some  of  the  subjects.  Then  we  have  demonstrations  occa- 
sionally, comparison  of  cooking,  etc.  We  give  the  corn,  tomato  and  poultry 
clubs  all  the  encouragement  possible.  The  club  members'  ages  are  from 
fourteen  to  fifty  years,  and  all  interested.  We  have  a  qutry  box  and  round 
table  diEcussions  at  each  meeting.  We  give  ice  cream  suppers,  picnics,  old 
time  singings,  spelling  bees,  etc.,  for  amusement  and  to  help  us  make  money 
for  our  work. 

At  our  county  fair  the  young  people  gave  an  excellent  agricultural  play — 
three  performances.  This  was  educational,  and  helped  us  quite  a  lot  finan- 
cially. Since  we  organized  we  have  made  $260  for  our  school,  also  $100  pri- 
vate subscriptions  for  our  teacher's  salary.  We  now  have  individual  patent 
desks,  nice  three-room  school  building,  painted  inside  and  out,  piano,  kitchen 
curtains,  shades,  nice  teacher's  desk,  etc. 

Of  course  we  were  helped  by  teachers,  men,  women,  children — all.  It 
takes  cooperation  all  around  to  make  a  community  better. 

All  our  meetings  are  held  in  the  school  building;  we  are  making  this  the 
social  center.    In  the  grove  we  have  swings,  hammocks  and  a  croquet  ground. 

Once  each  month  a  committee  meets  with  the  children  and  have  a  social 
afternoon,  serving  some  light  refreshments.  We  believe  that  all  work  and 
no  play  makes  Jack  or  anyone  else  dull. 

The  South  was  once  noted  for  its  hospitality,  but  it  is  fast  losing  that,  I 
am  sorry  to  say.  And  it  is  not  that  we  do  not  enjoy  social  life,  but  we  have 
more  work  to  do  and  cannot  enjoy  the  social  side  of  life  so  much.  The  slaves 
are  gone  and  we  cannot  hire  help  for  love  or  money.  One  lady  said  to  me 
some  time  ago,  "Oh,  I  wish  we  were  back  In  the  good  old  days  of  slavery." 
But  not  I.    What  would  we  do  with  slaves  and  the  high  cost  of  living?    We 
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must  learn  to  live  in  this  new  South,  and  the  best  way  is  to  come  together 
and  talk  the  matter  over. 

•We  now  have  oiled  floors,  linoleum,  iron  beds,  washing  machines,  coal, 
gasoline  and  electric  irons,  gasoline  engines,  fruit  canners,  oil  stoves,  flre- 
less  cookers,  waterworks,  and  so  many  things  to  help  us  which  cost  far  less 
than  slaves  or  hired  help,  and  if  we  study  out  work,  how  to  do  it  easier,  we 
will  have  plenty  time  for  reading,  club  meetings,  church  work,  etc.  And  we 
are  caring  for  our  health  as  well,  and  will  not  be  old  and  worn  out  at  forty- 
five  years  old,  as  so  many  mothers  are;  often  dying  just  when  their  children 
need  them  most. 

We  certainly  need  to  study  our  business,  the' grandest  and  noblest  work 
on  earth. 


Home  Making. 

Cabbie  Hvdgins. 

The  home  is  the  heart  of  the  farm,  and  the  mother  the  heart  of  the  home. 
The  girls  and  women  have  largely  the  making  of  our  future,  and  on  them 
rests  the  responsibility  of  their  being  women  of  the  highest  type. 

Every  woman  should  form  an  ideal  of  a  home;  not  the  place,  but  the  char- 
acter of  the  home.  If  love  reigns  not  there,  if  peace  is  not  a  dweller,  if 
charity  or  contentment  are  not  in  the  household,  then  it  is  no  home. 

The  home  is  the  greatest  institution,  and  through  it  must  come  improve- 
ment in  society;  it  is  the  pivot  upon  which  success  of  the-  nation  depends. 
Good  men  and  women  wield  the  greatest  influences  of  the  day. 

The  mother  is  the  social  organizer  in  the  home,  and  in  order  to  be  able 
to  flll  this  position  she  must  give  herself  some  time  to  the  preparation  it  re- 
quires. She  must  have  some  reading  matter,  and  some  time  set  apart  in 
which  to  read,  that  she  may  be  prepared  to  assist  in  passing  the  hours  pleas- 
antly when  the  family  meet.  She  plans  her  meals  by  no  set  rule,  neither 
should  she  expect  to  plan  her  evenings;  still  they  require  some  thought. 

Parents  should  try  to  teach  their  children  four  fundamental  virtues:  hon- 
esty, reverence,  sympathy,  and  industry.  The  child  is  a  creature  of  environ- 
ment; he  needs  something  besides  four  walls  and  a  bag  of  books.  Touch  the 
heart  and  you  don't  need  argument. 

If  in  training  children  to  face  the  responsibility  as  citizens  it  must  be 
the  family  that  furnishes  the  highest  ideal  of  humanity.  To  kill  the  romance 
of  youth  is  to  blight  the  future;  to  kill  the  girl's  ideals  and  dreams  may 
make  a  good  servant  or  housewife,  but  she  can  never  have  the  delicate 
charms  which  are  ^woman's  right.  Drudgery  to  keep  mother  from  it  Is  en- 
nobling, but  acts  like  March  wind  upon  the  youth.  Man  shall  not  live  by 
bread  alone. 

Of  course  some  country  girls  and  boys  go  to  college,  but  the  majority  do 
not.  Too  many  have  this  worked  out  of  them  by  the  home  which  looks  upon 
it  as  foolishness.  The  girls  have  been  left  ignorant  of  the  things  which  mean 
much  to  them:  the  art  of  being  a  home-maker,  the  ability  to  sew,  cook,  and 
make  home  attractive.  In  Europe  a  girl  is  supposed  to  have  mastered  these 
arts  before  going  into  society.  If  'twas  so  with  us  learning  would  be  more 
popular.  If  the  country  cannot  afford  this  much  time,  then  it  cannot  hope 
to  keep  the  young  people  on  the  farm. 

Often  when  our  country  women  are  questioned  they  say,  "Yes,  we  do  not 
want  our  sons  and  daughters  to  stay  on  the  farm.  Too  much  drudgery.  The 
most  of  the  women's  work  disappears  down  the  throats  of  the  family  and 
seems  to  yield  no  returns." 

Often  our  boys  and  girls  are  leaving  the  farm  because  we  have  not  spent 
enough  time  in  making  the  home  attractive.  The  wide-awake  boy  or  girl 
loves  fun  and  must  have  it  If  the  home  and  community  do  not  look  after 
this  they  are  going  to  look  out  for  themselves  in  a  way  that  Is  not  always 
desirable.  Swimming  is  an  amusement  that  boys  and  girls  always  enjoy, 
and  if  no  safe  place  Is  provided  by  the  older  people  they  will  flnd  places 
for  themselves.  The  most  of  the  accidents  we  hear  of  are  boys  going  In 
without  permission  in  some  secret,  hidden-away  places. 
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Boys  and  girls  are  much  alike,  and  rightly  so;  the  girls  love  much  the 
same  sports,  and  it  is  only  Just  and  right  they  should  have  them.  If  a  girl 
wishes  to  get  out  aiid  romp  and  play,  she  is  called  a  tomboy  and  made  to 
feel  she  has  committed  a  crime.  This  should  not  be  so.  Why  not  let  her 
develop  as  we  would  the  boy? 

The  school  is  a  large  factor  in  development  of  country  life  and  one  of 
the  chief  agencies  for  keeping  the  youth  on  the  farm.  If  this  is  to  be  done, 
we  must  not  only  make  it  attractive  and  remunerative,  but  we  must  interest 
them  in  their  work.  This  can  be  done  by  making  the  work  intelligent,  by 
carrying  the  every-day  life  into  the  school  and  making  it  a  part  of  the  real 
work. 

The  true,  the  beautiful,  the  good,  are  so  closely  Interwoven  that  we  need 
to  develop  them  together  in  the  growing  mind.  The  child  should  be  taught 
to  cherish  the  truth  because  it  is  the  truth;  the  beautiful  because  it  tends 
to  elevate;  the  good  because  righteousness  exalteth. 


Mothers'  Problems. 

Mas.  Hknrt  Slagle. 

If  "variety  is  the  spice  of  life,"  we  have  no  monotony,  no  stagnation;  but 
the  ever  urgent  call  to  duty  presses  us  forward  to  meet  them,  and  mothers, 
like  every  other  individual,  should  have  a  great  master  purpose,  a  purpose 
to  live  a  life  of  supreme  principle  which  is  so  commanding  and  imperative 
in  its  demands  for  recognition  and  exercise  that  there  can  be  no  mistaking 
Its  call.  Any  kind  of  a  human  being  can  wish  for  a  thing,  but  only  strong, 
vigorous  minds  can  do  them. 

In  Phillips  Brooks'  talks  to  young  people  he  urges  them  to  be  something 
with  all  their  might;  and  who  needs  to  follow  this  admonition  more  than 
the  mothers  who  have  the  Qod-given  responsibility  of  turning  the  young 
minds  into  channels  of  usefulness,  and  getting  them  to  see  that  there  is  a 
purpose  and  an  individuality  in  each  little  life.  We  must  care  for  the  mind, 
and  we  must  care  for  the  heart  and  the  body.  The  latter  is  by  no  means 
the  most  important,  but  we  are  inclined  to  dwell  on  it,,  and  I,  as  a  mother, 
am  going  to  give  some  of  my  experiences  and  some  of  others. 

We  must  begin  at  a  very  early  age  or  in  the  early  stages  of  existence  to 
care  for  these  little  ones;  they  must  have  prenatal  care  for  the  best  develop- 
ment Send  to  the  U.  S.  Department  of  Labor,  Children's  Bureau,  and  get 
a  fine  treatise  on  this.  We  can  make  ourselves  confident  and  efficient  by 
studying  conditions,  diseases,  remedies  and  how  to  use  them.  If  we  know 
a  thing  we  are  confident,  and  do  not  go  into  a  panic  if  some  disease  de- 
velops  or  some  accident  occurs,  but  with  our  own  reason  and  experience  take 
a  simple  diagnosis  of  the  trouble.  And  if  we  have  been  a  careful  discerner 
of  the  laws  of  nature,  and  therewith  developed  a  hygienic  sense,  this  will 
enable  us  to  more  or  less  instinctively  decide  whether  It  is  something  we 
can  manage  or  if  the  skill  of  a  physician  is  needed.  It  is  a  part  of  my 
nature  to  be  deeply  interested  in  all  these  things,  and  it  has  stood  me  in 
hand  many  times  in  the  rearing  of  my  eight  children.  We  must  study  causes 
and  effects. 

But  now  to  begin  at  the  beginning.  The  first  thing  when  a  baby  is  bom 
get  your  almost  indispensable  roll  of  absorbent  cotton;  then  your  boracic 
acid  solution  which  has  been  prepared  by  these  proportions:  two  teaspoons- 
ful  of  the  dry  powder  to  one-half  pint  water,  boiled  and  put  in  a  clean  bottle 
ready  for  use.  Take  a  little  tab  of  cotton  and  saturate  with  this  solution, 
then  clean  one  little  eye  by  wiping  from  the  nose  outward.  Throw  this  In 
the  fire  and  get  another  tab  of  cotton  and  treat  the  other  eye  in  the  same 
way.  Never  use  the  same  cotton  for  both  eyes,  as  one  may  be  infected  and 
the  other  not.  Now  this  Is  a  mild,  clean  disinfectant,  but  after  you  have 
used  this  get  the  little  box  containing  two  ampules  of  a  one  per  cent  nitrate 
of  silver  and  get  as  much  as  one  drop  in  each  eye — more  will  not  be  harm- 
ful.  These  little  boxes  are  kept  now  at  all  well  equipped  drug  stores  an/ 
have  been  prepared  by  experts.    They  cost  only  ten  cents,  and  this  will  In.- 
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sure  your  child  against  this  most  common  cause  of  blindness  (infant  in- 
flamed  eyes  or  ophthalmia  neonatorum).  Then  take  a  little  of  this  cotton 
or  fine  soft  cloth  and  put  on  the  end  of  your  finger  and  wet  in  the  horaclc 
solution  and  clean  out  the  baby's  mouth.  Do  this  every  morning  until  it 
Is  at  least  four  weeks  old.  You  can  dilute  this  solution  if  you  like  by  put- 
ting a  little  of  it  in  a  cup  with  a  few  spoonsful  of  warm  water.  Use  this 
treatment  and  your  child  will  never  have  any  mouth  troubles.  This  is  a 
fine  gargle  for  sore  throat.  Also  be  sure  to  clean  up  the  mother's  breast 
with  the»same. 

The  child  being  made  comfortable,  the  next  thing  will  be  the  feeding.  Do 
not  feed  anything  but  a  little  clear  warm  water,  and  put  to  the  breast  oc- 
casionally about  every  two  hours.  If  the  mother  is  in  a  normal  condition 
the  nourishment  will  be  there  in  due  time,  and  if  she  is  not,  the  physician 
will  advise. 

You  want  to  watch  for  every  symptom  of  indigestion,  as  that  is  the  cause 
of  most  baby  ailments.  And,  mother,  study  your  baby;  this  is  your  job,  and 
keep  at  it.  Don't  be  quick  to  give  medicines.  A  little  castor  oil  is  often 
beneficial  and  is  not  harmful.    If  cold  is  the  trouble,  try  it 

Teething  soon  comes  on,  and  many  think  they  must  have  a  dope  or  a 
course  of  patent  medicines  for  their  children — but  don't.  First  be  careful 
with  the  child's  diet,  and  keep  on  its  bowels  a  flannel  abdominal  binder; 
this  never  allows  the  bowels  to  become  chilled.  You  can  get  the  light  weight 
for  fat  babies  summer  wear,  but  let  it  be  wool,  and  take  off  everything  else 
if  you  like. 

I  will  give  some  things  for  the  diet  of  the  child  being  weaned  that  Dr. 
Delia  Dixon-Carroll,  of  Raleigh,  gives  as  some  of  the  l>est.  First,  broths. 
Get  an  old  chicken,  dress,  cut  up  and  break  every  bone  in  its  body,  as  the 
bones  contain  the  food  for  the  red  corpuscles  of  the  blood.  Then  put  this 
all  to  cook  in  one  and  one-half  or  two  gallons  of  water  and  cook  slowly  for 
four  or  five  hours;  strain  and-  set  to  cool;  when  cool  take  off  most  of  the 
oil;  heat  again  and  put  in  small,  well  sterilized  can,  and  it  is  ready  for  use. 
For  making  beef  or  mutton  broth,  take  two  pounds  of  the  ribby  «part,  break 
the  bones  and  treat  just  as  the  chicken.  Another  thing  she  says  is  flne,  and 
which  only  a  few  mothers  know,  is  cowpeals  cooked  with  meat  in  a  good 
deal  of  water  for  a  long  time.  First  strain  out  and  give  only  the  soup  with 
a  little  cream  added  to  it;  later  strain  the  pulp  through  a  fine  colander  and 
add  to  this  a  little  butter  or  Cream,  as  they  are  both  easily  digested  and  con- 
tain the  protein  that  all  children  need.  Rice  or  oatmeal  cooked  for  several 
liours  in  a  double  boiler  with  a  little  cream  or  butter,  and  very  little  if  any 
sugar,  make  a  good  meal.  Avoid  sweets  at  all  times  as  they  ferment  in  the 
stomach  and  cause  trouble.  All  breads  given  to  babies  should  be  twice  baked 
or  brown  and  stale.  The  Zwiebach  biscuit  is  one  of  the  best  ready  prepared 
breads. 

All  mothers  should  be  careful  to  not  nurse  their  children  too  long,  as  the 
child  at  about  ten  months  begins  to  change  and  needs  something  stronger, 
and  the  mother's  milk  begins  to  deteriorate  and  take  on  a  poison  known  as 
ptomaine.  The  child  will  gradually  get  thin,  pale  and  irritable.  The  time 
has  come  for  other  things  to  be  given  to  supply  the  nourishment  needed. 
This  is  a  call  for  a  knowledge  of  dietetics  and  the  value  of  foods. 


And.  the  Girls. 

LuLA  M.  Cassidet. 

The  clear  note  that  has  been  sounded  throughout  the  land  for  rural  uplift 
has  aroused  every  institution  for  welfare  to  definite  lines  of  activity  looking 
to  standardizing  country  life.  The  agricultural,  health,  and  educational 
forces  of  the  State  and  nation  are  striving,  each  in  its  individual  way,  to 
aid  in  the  solution  of  the  rural  problem,  and  it  is  very  evident  that  the 
standards  are  advancing.  Many  of  the  agencies  which  are  busy  in  the  work 
are  dealing  with  the  adult,  endeavoring  to  serve  the  present  generation.  This 
is  vital  work,  and  a  great  evolution  along  all  lines  of  rural  progress  is  the 
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growing  result  of  the  strenuous  efforts  which  are  being  made.  However, 
there  is  a  large  per  cent  of  the  rural  population  which  can  never  be  reached 
through  these  agencies.  Many  are  out  of  reach  because  of  location;  many 
more  are  unwilling  to  change  their  habits  of  thinking  and  living;  and  some 
others  are  incapacitated,  either  through  Ignorance  or  through  the  influences 
of  peculiar  environment. 

These  facts  are  especially  true  of  country  women  who,  as  a  rule,  have 
very  little  opportunity  for  contact  with  the  larger  movements  which  set  the 
pace  for  their  town  and  city  sisters.  Their  visions  of  life  are  dwarfed  In 
the  outset,  very  often,  by  the  uncompromising  customs  and  traditions  which 
have  circumscribed  their  lives  from  early  childhood — that  period  of  life 
when  the  notions  of  home  and  the  standards  of  living  are  eternally  fixed 
in  the  minds  of  the  youth,  as  a  rule. 

In  view  of  these  facts  it  becomes  necessary  to  reach  these  conditions 
through  the  training  of  the  youth  for  actual  living  and  a  conscious  appre- 
ciation of  the  matchless  possibilities  of  rural  life  by  courses  in  our  rural 
schools  along  practical  lines. 

No  community,  no  home,  can  rise  above  the  standard  of  its  womanhood. 
The  average  girl  is  going  to  spend  the  most  of  her  years  In  home  making. 
What  finer  thing  could  be  done  toward  home  and  coifimunlty  building  and 
standardizing  country  life  than  to  send  these  girls  out  from  our  schools 
actually  prepared  to  fill  their  life  missions,  giving  a  full  measure  of  service, 
and  at  the  same  time  conserving  their  physical  strength?  On  every  hand 
we  see  the  tragedy  of  a  woman  whose  health,  happiness,  hope  and  ambitions 
have  been  ruthlessly  sacrificed  upon  the  altar  of  Ignorance. 

What  value  have  Latin,  algebra  and  kindred  subjects  for  a  girl  in  com- 
parison with  a  course  of  training  which  shall  lead  her  to  know  and  practice 
the  laws  of  hygiene  and  sanitation;  which  shall  teach  her  the  needs  of  the 
human  system,  the  foods  which  best  supply  these  needs,  the  best  methods 
for  the  preparation  of  these  foods  for  nature's  use,  the  economy  of  time  and 
effort,  the  conservation  of  her  own  strength  and  health  while  performing 
her  duties,  and  the  countless  other  lessons  which  are  vital  in  the  shaping 
up  of  every  woman's  home  and  life  policy? 

The  argument  of  "superior  cultural  value,"  which  is  made  in  behalf  of 
classical  lines  of  training,  weakens  by  comparison  with  Industrial  training 
when  a  choice  has  to  be  made  between  the  two.  True  culture  grows  out 
of  spiritual  development  and  soul  expansion  even  more  than  from  Intellectual 
development.  What  could  conduce  more  effectively,  to  the  mental,  physical 
and  spiritual  development  of  a  girl  than  a  course  of  training  which  fits  her 
for  the  natural  sphere  of  home,  and  aims  at  stimulating  the  native,  womanly 
traits  In  her  character,  and  gives  her  actual  skill  In  performing  gracefully 
and  graciously  the  duties  of  home  making. 

What  duty,  then,  lies  next  in  the  development  of  an  efficient  rural  school 
system?  What  has  the  rural  parent  a  right  to  expect  from  the  schools? 
What  is  it  their  duty  to  demand  of  the  schools? 

These  questions  are  finding  a  solution  In  a  number  of  rural  communities 
of  North  Carolina  through  certain  activities  which  have  been  set  In  motion 
through  the  combined  efforts  of  their  teachers  and  the  organized  womanhood 
of  the  community.  There  are  springing  into  existence  in  many  rural  schools 
domestic  science  classes  which  are  serving  in  a  modest  but  practical  way 
the  purpose  for  which  they  were  Intended — that  of  preparing  the  girls  for 
life;  and  these  schools  are  building  gradually  toward  the  only  scheme  of 
education  which  can  be  permanently  efficient  and  effective  in  rural  progress. 

Let  us  see  to  providing  training  along  industrial  lines  In  our  rural  schools 
in  order  that,  through  the  schools,  the  otherwise  Impossible  situations  may 
be  infiuenced  to  higher  standards  of  living,  and  the  girls  may  go  forth  to 
meet  the  exigencies  of  life  with  a  fine  vision  of  the  possibilities  ahead  of 
them  and  the  training  which  shall  enable  them  to  cope  with  life's  problems 
intelligently  and  effectively. 

Whenever  public  sentiment  begins  to  demand  this  type  of  rural  school  the 
teaching  force  will  prepare  to  meet  the  demand.  Experiments  have  demon- 
strated the  feasibility  of  this  line  of  work  in  rural  schools  having  three  or 
more  teachers,  and  the  time  is  now  at  hand  to  require  it  as  an  integral 
part  of  the  school  course. 
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Farm  Life  and  Its  Possibilities  for  Girls. 

Beulah  Abet. 

Sometimes  we  hear  it  said  "There  is  no  chance  on  the  farm  for  the  girl." 
The  girl  has  just  as  good  a  chance  on  the  farm  as  she  has  a  mind  to  make. 
The  thing  is  to  have  a  purpose  in  life,  something  to  live  for.  A  person  with- 
out an  object  in  life,  without  ambition  and  destitute  of  a  settled  purpose  to 
achieve  some  definite  end,  is  to  be  pitied.  The  girl  who  lives  a  listless,  lazy 
life,  satisfied  with  her  conditions  and  with  no  ambition  to  do  or  achieve 
something  higher,  knows  nothing  of  pleasure.  One  of  the  greatest  pleasures 
of  life  is  to  endeavor  and  to  overcome.  Work  is  a  blessing;  idleness  a  curse. 
It  is  a  poetical  expression  "that  life  without  a  plan  serves  merely  as  a  soil 
for  discontent  to  thrive  on."  Some  point  in  view,  some  fixed  object  of  pur- 
suit, is  a  spur  to  the  energies.  A  purpose  overcomes  difficulties;  not  with 
a  rush  and  a  shout,  but  one  by  one.  So  set  your  mark  high;  no  person  was 
ever  injured  or  delayed  in  life  by  setting  his  mark  high. 

The  very  first  and  best  thing  you  can  do  is  to  equip  yourselves  for  lives  of 
the  greatest  possible  .usefulness.  This  you  owe  first  to  your  Creator,  who 
in  giving  life  to  anyone  gives  it  with  a  purpose.  You  have  a  life-work  to 
perform  which  no  other  can  do  for  you.  Next  you  owe  it  to  those  around 
you.  First,  and  this  is  the  point  I  am  trying  to  make,  is  the  home,  then 
your  countrymen. 

The  Home!  Think  of  what  that  word  carries  with  it;  and  do  we  all  realize 
what  embraces  a  home,  the  magnitude  of  the  responsibilities  which  rests 
upon  the  shoulders  of  one  who  undertakes  to  make  one:  No,  positively  I 
am  sure  we  do  not;  and  sometimes  I  am  inclined  to  think  we  do  not  want 
to,  and  today  this,  as  I  see  it,  is  why  so  many  of  us  live  in  houses  instead  of 
homes. 

Now,  girls,  this  is  your  chance;  your  real  life-work  is  to  make  a  home. 
Be  a  home-maker,  not  a  home-breaker.  Well,  you  will  say,  how  are  we 
going  to  do  this?  I  want  to  tell  you  that  it  is  not  done  by  chance;  it  is  no 
"happenstance."  The  person  that  thinks  if  a  girl  can  do  nothing  else  she 
can  make  a  home,  or,  as  others  might  put  it,  "cook  and  keep  house,"  had 
better  think  again.  Everybody  fully  realizes  that  to  be  a  successful  farmer 
you  must  be  able  to  do  more  than  drive  a  mule  to  the  end  of  a  cotton  row, 
pull  him  around  and  go  back,  and  I  am  thankful  that  our  women  and  girls 
are  waking  up  to  the  fact  that  to  be  a  successful  home-maker  you  must  be 
able  to  do  more  than  fry  meat  and  sweep  the  floor. 

Why  is  it  when  a  young  girl  wishes  to  become  a  trained  nurse,  a  stenog- 
rapher, a  music  teacher,  or  any  other  profession  as  far  as  that  goes,  except 
home-making,  she  prepares  herself  for  the  work?  She  spends  years  and 
hundreds  of  dollars  in  preparation,  graduates,  gets  a  "job,"  teaches  until 
she  marries,  then  the  bar  drops.  She  feels  that  her  life-work  has  been  com- 
pleted instead  of  just  beginning  it,  and  well  she  might,  too,  for  she  made 
preparation  for  the  former  work,  the  latter  followed  as  a  matter  of  fact,  and 
as  a  matter  of  fact  this  is  the  seat  of  the  trouble  in  our  homes  today.  Home- 
making  is  not  considered  a  profession  and  therefore  not  studied.  I  hope  the 
time  will  soon  come  when  every  young  woman  who  expects  to  go  into  a 
home  of  her  own  will  have  to  prepare  herself  for  making  a  home,  just  the 
same  as  does  the  young  man  to  support  that  home.  This  is  nothing  more 
than  fair.  It  makes  no  difference  whether  or  not  you  do  your  own  work; 
if  you  cannot  do  it  yourself  you  cannot  direct  anyone  else.  You  cannot  give 
out  what  you  do  not  have  yourself.  If  you  cannot  make  wholesome,  nourish- 
ing bread,  do  you  suppose  for  a  minute  you  can  tell  an  ignorant  person  how? 
Why  is  it  that  labor  in  the  home  is  such  a  problem  today?  Because  it  has 
not  been  handled  intelligently  and  systematically.  For  my  part  I  do  not 
want  any.  I  much  prefer  a  well  planned  house  equipped  with  the  modem 
conveniences  as  my  servants.  These  if  handled  intelligently  will  respond 
intelligently,  and  you  can  always  depend  on  them. 

Now  here  is  the  real  problem,  and  we  will  have  to  solve  it  together.  Prob- 
ably you  haven't  a  well  planned  house  and  the  modern  conveniences  to 
lighten  and  make  pleasant  your  work,  but  by  keeping  still  is  a  pretty  poor 
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way  of  getting  them.  A  fanner  does  not  or  should  not  put  a  new  piece  of 
machinery  on  the  farm  until  he  is  thoroughly  capahle  of  operating  it  and 
can  get  value  received,  and  the  same  is  true  of  the  home,  for  what  good 
would  modem  conveniences  do  if  you  did  not  knorw  how  to  use  them?  just 
about  as  much  as  your  Virgil  would  when  you  wanted  to  mix  a  cake.  There 
is  a  solution  to  every  problem,  and  when  our  girls  study  this  problem  of  the 
home  it  will  be  solved  to  a  certain  extent,  but  it  must  be  studied. 

Now,  some  will  say  that  this  will  cost  money;  but  doesn't  it  cost  money 
to  study  Greek,  German  or  Latin?  Sure  it  will  cost  money,  and  much  valu- 
able time  too,  but  it  is  well  worth  the  price  and  will  pay  bigger  dividends 
than  any  other  way  it  can  possibly  be  invested.  The  fact  that  this  is  a  very 
effectual  way  influences  your  life  for  higher  efficiency,  and  greater  content- 
ment in  the  rural  home  makes  it  invaluable.  Now,  girls,  make  up  your  minds 
to  have  a  course  in  home  economics;  you  can  get  it  if  you  want  it  bad  enough. 
Tou  will  have  some  difficulties  to  overcome,  but  anything  that  is  easily  gotten 
is  not  always  worth  having.  If  you  cannot  leave  home,  get  some  literature 
and  work  there  till  you  can.  Anyone  can  obtain  the  government  bulletins 
for  the  asking,  and  they  are  very  valuable  if  studied  carefully.  Then  there 
are  good  books  and  magazines  which  cost  very  little  in  comparison  to  what 
you  receive  from  them.  Read  more;  that  is  what  you  need;  read  anything 
that  looks  like  a  Progressive  Farmer  or  Good  Housekeeping  magazine.  Every 
one  of  you  should  have  some  practical  books  relating  to  your  work,  and 
should  be  continually  on  the  watch  for  information.  When  you  do  not  read 
the  same  thing  happens  to  your  mind  as  does  a  once  stout  and  hearty  body 
when  it  receives  no  more  nourishment  Every  minute  that  is  not  actively 
engaged  in  work  be  feeding  your  mind,  for  as  every  thread  of  gold  is  valu- 
able, so  is  every  minute  of  time.  An  hour  wasted  daily  on  trifies  or  in  in- 
dolence would,  if  devoted  to  self-improvement,  make  an  Ignorant  person 
wise  in  a  few  years. 

I  wonder  how  mant  of  you  know  what  a  balanced  ration  is  and  what  it 
means  to  a  sound  body?  If  a  hog,  and  a  horse,  and  a  cow  need  a  balanced 
ration,  why  does  not  a  man?  Is  his  welfare  not  as  important  as  that  of 
these  animals  named?  Look  what  progress  the  boys  are  making  in  agri- 
culture now.  You  must  not  lag  behind.  I  believe  in  equal — ^not  "suffrage" — 
but  rights  in  education. 

One  way  in  which  you  can  make  a  start  at  home  right  now  is  to  join  the 
girls'  canning  and  poultry  clubs;  this  is  an  open  door  for  you.  Think  of 
the  knowledge  you  gain  in  agriculture  in  the  study  of  your  plants,  and  then 
the  experience  in  canning  according  to  the  best  instructions,  of  all  the  good 
times  you  can  have  with  your  girl  friends  during  the  canning  season,  and 
what  is  better  still,  look  at  your  profits.  I  know  many  girls  today  who  are 
buying  their  clothes  and  helping  pay  their  own  way  to  college  with  tomato 
club  money,  and  without  it  this  would  be  impossible. 

Now  I  have  been  telling  you  all  the  things  you  ought  to  do;  I  want  to 
tell  you  one  thing  you  ought  not  to  do. 

Tou  have  heard  the  expression  that  "all  work  and  no  play  makes  Jack  a 
dull  boy."  It  will  make  many  a  dull  girl  too.  Do  not  neglect  having  a  good 
time  on  the  farm,  and  pretty  often,  too,  for  time  spent  in  vacation  is  not 
lost.  I  fear  the  majority  of  you  girls  do  not  take  the  time  for  pleasure  and 
relaxation.  Of  course  you  will  not  like  the  farm  if  you  do  nothing  but  stay 
at  home  and  work,  work,  work.  You  are  much  better  equipped  for  your 
household  work  on  common  days  if  you  get  out  and  mingle  with  other  girls 
in  some  club  or  social. 

Now  a  few  words  to  the  mothers.  If  you  mean  to  keep  your  girls  in  the 
home  with  you,  you  must  be  their  sympathetic  companion.  When  a  girl 
feels  that  her  mother  has  no  sympathy  with  her  aspirations  and  desires  she 
loses  all  Interest  in  home  life.  Encourage  her  in  everything  new  she  at- 
tempts. What  a  world  of  good  a  few  words  of  encouragement  will  do  if 
only  given  in  time.  Give  her  time  for  recreation,  give  her  good  books,  maga- 
zines and  papers  to  read;  not  some  your  grandmother  used,  but  the  latest 
and  best  that  are  out.  How  can  you  expect  the  home>making  element  of  a 
girl's  life  to  develop  unless  it  is  fed?  Encourage  in  her  the  sense  of  owner- 
ship by  giving  her  something  of  her  very  own  and  from  which  she  can  re- 
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ceive  a  profit.    It  Is  not  right  that  the  hright,  ambitious  girl  should  be  denied 
all  these  privileges. 

In  conclusion,  I  would  like  to  say  that  when — ^and  that  is  fast  coming — 
our  girls  stay  on  the  farm  and  in  the  home  from  choice  and  are  taught  that 
cooking  and  cleaning  are  based  on  scientific  truths,  dull  household  routine 
will  be  changed  into  intelligent,  interesting  exercise,  and  she  will  bear  a 
more  vital  relation  to  the  health  and  happiness  of  home  and  community. 


Domestic  Science— Its  Alms  and  Ends. 

Mabia  Pabris,  Oxford  College. 

The  importance  of  the  study  of  Domestic  Science  is  still  held  in  doubt  by 
many  people.  This  is  probably  due  first,  to  the  fact  that  very  few  outside  ot 
schools  know  what  work  is  done  in  this  department,  and  secondly,  because 
in  many  homes  the  science  of  feeding  is  an  unheard  of  thing. 

Soon  after  it  was  seen  that  Farmers'  Institutes  were  teaching  farmers  the 
best  and  most  economical  diets  for  cows,  horses,  pigs,  etc.,  a  few  thinking 
women  began  to  realize  that  human  beings  were  receiving  secondary  consid- 
eration in  this  most  vital  point  of  food. 

Let  us  first  look  at  some  of  the  arguments  against  Domestic  Science.  We 
often  hear  that  too  much  time  is  spent  on  "fancy  cookery"  and  that  the 
courses  are  not  practical  enough.  This  might  have  been  the  case  years  ago, 
when  it  was  taught  by  women  who  had  had  no  opportunity  for  study  them- 
selves. Now  scientific  training  is  required  of  all  teachers,  and  the  greatest 
stress  is  laid  on  what  we  call  plain  cooking.  However  the  pupils  are  made 
to  realize  the  necessity  and  possibilities  of  serving  plain  foods  In  attractive 
and  tempting  ways. 

Extravagance  is  another  fault  that  seems  unjustly  applied,  for  the  use  of 
"left  overs"  is  emphasized  when  possible.  For  instance,  when  making  grape 
Juice,  the  skin  and  pulp  that  are  left  are  converted  Into  a  nice  jam  or  marma- 
lade. 

Domestic  Science  does  intend  to  show  the  student  just  how  to  prepare.  In 
the  quickest  manner,  the  most  palatable  and  attractive  dish  with  the  material 
at  hand.  Instead  of  serving  a  soggy  boiled  Irish  potato  she  learns  to  cook 
one  so  that  it  will  be  mealy  and  appetizing. 

She  is  also  shown  the  different  methods  of  cooking  that  make  foods  diges- 
tible instead  of  indigestible.  When  she  puts  these  methods  Into  practice  at 
home  she  will  vary  the  monotony  of  eggs  fried  In  grease  for  such  as  soft- 
boiled,  and  poached  eggs  on  toast. 

Just  as  farmers  have  already  learned  that  particular  kinds  of  food  are 
needed  for  horses  and  pigs,  so  the  Domestic  Science  pupil  is  taught  that 
human  beings  require  certain  amounts  of  different  types  of  food  to  insure 
good  health  and  proper  nourishment  of  the  body.  Along  this  line  a  thorough 
knowledge  of  the  composition  and  right  combinations  of  food  Is  taught.  As 
a  result,  fresh  fruits  and  vegetables  and  good  clean  milk,  that  are  so  neces- 
sary in  our  daily  diets,  will  be  seen  more  often  on  the  table,  in  the  place  of 
heavy  meats  three  times  a  day.  So  many  women  sell  the  nourishing  foods 
that  they  have,  such  as  eggs  and  milk,  and  then  buy  tonics  for  the  family. 

Along  with  these  things  lessons  are  learned  in  the  care  of  a  house  and 
the  necessity  of  a  home  built  for  comfort  and  convenience,  instead  of  one  for 
show. 

A  woman  that  could  make  the  best  cake,  and  one  who  stayed  home  and 
drudged  day  in  and  day  out,  for  fear  of  a  newspaper  being  out  of  place  or  a 
rug  not  exactly  straight,  used  to  be  considered  the  best  housekeeper. 

Things  have  changed  now,  and  the  woman  who  has  a  clean,  comfortable 
home  for  her  family  and  gives  them  nourishing  food,  and  still  has  time  for 
her  church  and  community,  is  held  up  as  an  example  for  others,  and  towards 
making  more  of  this  kind  Domestic  Science  strives. 

Just  as  soon  as  the  public  realize  that  good  health  depends  almost  entirely 
on  the  food  we  eat,  then  Domestic  Science  will  be  compulsory  Instead  of 
elective  in  our  schools. 
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The  Farm  as  a  Home. 

A.  Ii.  Fbench. 

One  night  I  was  driving  far  from  any  home  and  far  from  any  town;  and 
realizing  that  my  little  mares  had  already  carried  me  further  that  day  than 
they  should  have  been  asked  to  do,  I  sought  a  stopping  place  for  the  night. 

Off  to  the  right  of  the  ridge  road  I  was  traveling,  down  in  the  center  of  a 
charming  little  valley — ^along  the  edge  of  which  I  had  been  traveling  for 
fifteen  miles  or  more — sparkled  the  bright  lights  of  a  farm  home,  and  I 
turned  the  little  mares  in  this  direction.  Do  you  know  that  you  can  judge 
quite  closely  many  times  of  the  quality  of  a  home,  in  the  country,  by  the 
character  of  the  lights  at  night  as  seen  from  a  distance?  A  well  illuminated 
room  speaks  of  good  cheer  and  hospitality,  and  the  lights  shining  clear  and 
strong  off  into  the  night  indicate  that  the  window  lights  are  clean  and 
shining. 

My  apology  for  intruding  At  that  time  of  the  night  was  cut  short  by  the 
good  lady  of  the  house  with  the  assertion  that  they  deemed  it  no  intrusion, 
for  a  stranger  to  join  their  family  circle  for  a  night,  and  the  kindly  look 
in  her  eye  and  the  hearty  handclasp  from  the  head  of  the  house  assured  me 
that  I  had  run  accidentally  upon  the  "real  thing"  in  country  hospitality. 

And  as  the  evening  progressed,  with  music,  games,  stories,  and  discussion 
of  the  weighty  problems  connected  with  living  and  home-making  of  that 
time,  the  impression  grew  upon  me  that  I  had  come  upon  one  more  of  those 
pillars  upon  which  our  great  country  has  been  bullded,  viz.,  the  country 
home,  where  dwell  intelligent,  patriotic,  home-loving,  well-to-do  people. 

As  I  stepped  into  the  big  living  room  there  by  the  great  open  fire-place  sat 
the  aged  grandmother,  and  in  her  lap  lay  a  copy  of  the  latest  issue  of  the 
Ladies  Home  Joumaly  and — bless  her  old  heart — she  had  been  studying  the 
fashion  page.  But — and  right  here  I  stumbled  onto  one  of  the  reasons  for 
the  well-dressed,  well-to-do,  look  of  all  the  children  In  that  large  family — 
grandma  was  not  studying  fashions  for  her  own  benefit,  but  was  aiding  in 
planning  a  new  winter  suit  for  the  oldest  daughter  of  the  house.  And  a 
little  quiet  observation  showed  me  that  the  material  of  all  the  ladies'  gowns 
was  of  the  most  substantial  sort  and  had  not  the  home  maintained.  In  the 
person  of  the  grandmother,  wife  and  eldest  daughter,  a  first-class  dressmaking 
plant,  the  dressmaking  bill  of  that  home  would  have  cut  deeply  into  the 
revenue  from  the  farm. 

The  books  and  papers  on  the  large  center-table  attracted  my  attention. 
There  was  the  Chicago  Advance,  the  great  "Congregational"  church  paper  of 
that  section,  and  hovering  close  to  the  Advance  was  The  Breeder's  Gazette 
and  Wallace*8  Farmer,  and  a  copy  of  the  new  Saturday  Evening  Post — then 
just  starting  under  the  present  ownership.  The  New  York  Tribune  spoke  to 
me  of  the  soundness  of  the  politics  of  the  man  of  the  house,  and  the  Century, 
Bt,  Nicholas,  Independent,  and  Youth*8  Companion  of  the  clean  thinking  of 
all  the  members  of  the  family.  Then,  of  course,  along  with  these  high-class 
papers  and  magazines  we  would  naturally  expect  to  find  Longfellow,  Scott, 
Moore,  Tennyson,  Shakespeare,  and  some  of  the  standard  works  of  fiction, 
and  all  of  them  with  marks  indicating  that  they  were  not  being  kept  for 
show.  And  in  the  book  cases  the  standard  histories  and  latest  dictionaries 
told  more  plainly  than  could  words  of  the  constant  mind  training  of  all  the 
members  of  the  family. 

One  of  the  young  ladies  upon  being  asked  if  the  young  folks  did  not  get 
lonesome  at  times,  living  so  many  miles  from  town,  replied:  "Oh,  no;  we 
don't  have  time.  All  the  younger  ones  go  to  school  and  when  they  return 
home  have  certain  jobs  of  work  to  attend  to  before  supper;  then  we  who  stay 
at  home  have  the  housekeeping  to  look  after  and  the  care  of  the  poultry  and 
butter-making  devolves  upon  us  also.  Then  after  we  have  the  supper  work 
finished  there  is  the  music,  and  then  one  night  each  week  our  literary  society 
has  a  meeting  at  the  schoolhouse,  and  of  course  we  have  a  party  or  sleigh-ride 
now  and  then.  If  we  had  any  more  to  occupy  our  evenings  I  don't  see  how 
we  would  find  time  to  do  the  reading  we  want  to  do  in  order  to  keep  up  with 
the  times." 
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That  is  the  point:  those  who  spend  their  time  "gabbling"  and  running 
about  have  not  sufficient  time  to  commune  with  the  people  of  big  brain 
power  who  present  their  thoughts  on  paper,  and  this  to  my  mind  is  one  of 
the  strong  reasons  why  well-to-do  farmer  folks  are  pretty  clear  thinkers,  as 
a  class. 

As  one  of  the  older  sons  went  with  me  up  to  the  quiet  chamber,  we  8topi>ed 
a  minute  at  the  door  of  the  boys'  room,  and  there  the  young  fellows  were 
buried  in  woolen  blankets,  sleeping  so  bully,  with  the  big  windows  wide  open, 
allowing  for  absolutely  free  circulation  of  the  fresh  night  air.  They  had  a 
rule  that  they  should  take  turns  building  the  fire  and  shutting  the  windows 
In  the  morning,  and  I  could  hear  the  groans  the  next  morning  of  the  young 
buck  whose  turn  had  come  that  extra  cold  morning.  My  room  was — ^as  were 
all  the  other  rooms  I  saw — clean  and  furnished  with  the  plainest,  most  sub- 
stantial furnishings;  in  fact,  useless  fads  were  conspicuous  by  their  absence 
over  the  entire  house. 

As  we  started  for  the  breakfast  room  in  the  morning  there  were  only  mea 
and  boys  from  the  front  part  of  the  house ;  the  girls  all  coming  in  with  the 
mother  from  the  kitchen,  where  each  had  done  her  part  in  the  preparation 
of  the  plain,  substantial  meal,  the  cooking  of  which  reflected  great  credit 
upon  the  chief  cook  and  her  able  assistants. 

I  had  thought  to  speak  of  the  well  cared  for  lawn;  the  fine  strawberry 
patch,  from  which  one  of  the  small  girls  told  me  they  sold  enough  to  pay 
for  all  the  material  used  in  making  the  girls'  summer  gowns;  the  fine  sheep; 
the  great  bunch  of  hogs  fattening  for  market;  the  carload  of  steers  just 
being  started  on  full  feed;  the  six  splendid  Jersey  cows  that  paid  the  grocery 
bill  of  the  family;  the  big  tool  house  full  of  the  best  machinery;  the  com- 
fortable cattle  sheds,  and  the  good  fences.  But  my  space  will  not  permit  of 
this,  and  anyway  these  are  the  things  you  would  expect  to  find  outside,  to 
match  conditions  inside  the  home.  What  I  do  want  to  speak  of,  though,  is 
the  "money  crop"  of  this  farm:  two  thousand  bushels  of  sweet  com  for  seed, 
the  money  from  which  was  not  to  be  touched  for  farm  expenses,  but  was  to 
go  to  make  the  first  payment  on  the  adjoining  farm  that  had  just  been  pur- 
chased. The  oldest  son  told  me  of  this,  and  when  I  looked  at  him  and 
winked,  he  nodded  his  head  and  blushed. 


Inereasing  Com  Yield  Per  Acre. 

G.  M.  Gasben. 

The  average  yield  of  com  in  North  Carolina  ought  to  he  at  least  just  three 
times  what  it  is.  This  proposition  can  be  proved  by  figures  and  figures  never 
lie.  According  to  the  Bureau  of  Statistics  the  farmers  of  North  Carolina  in 
1910  averaged  18.6  bushels  of  corn  per  acre.  That  same  yeitr  364  boys  of 
the  Boys'  Com  Clubs  reported  with  an  average  yield  of  58.7  bushels,  more 
tJian  three  times  as  much. 

According  to  the  same  source  of  information  in  1911  the  farmers  averaged 
18.4  bushels.  Two  hundred  and  ninety-four  boys  reported  an  average  of 
67.69  bushels.    More  than  three  times  as  much. 

Next  year,  1912,  the  farmers  averaged  18.2  bushels.  Six  hundred  and 
thirty-five  boys  average  62.8.    More  than  three  times  as  much. 

In  1913  the  farmers  averaged  20  bushels.  Six  hundred  and  seventy  boys 
reported  an  average  yield  of  62.4  bushels.  More  than  three  times  as  much, 
"Figures  never  lie." 

Some  of  the  phenomenal  yields  made  by  the  boys  make  thought-provoking 
reading.  In  1910  ten  of  the  boys  averaged  over  130  bushels.  Instead  of  ten 
one-acre  fields,  make  it  one  ten-acre  field.  Ten  acres  averaging  130  bushels 
to  the  acre  makes  a  1,300  bushel  corn  crop.  "Much  heap  big  corn"  from 
a  little  land.  Five  of  them  averaged  140  bushels.  A  five-acre  field — 700  bash- 
els  of  corn — who  can  beat  it?  This  is  an  average  of  more  than  seven  times 
that  of  the  general  farmer.  Next  year  three  averaged  over  150  bushels.  A 
three-acre  field — 450  bushels  of  corn.  It  would  require  almost  25  acres  of 
the  average  farmer's  land  to  produce  as  much  corn.    Which  had  you  rather 
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cultivate  for  the  same  amount  of  corn,  3  acres  or  25?  In  1912  five  of  the 
boys  averaged  over  150  bushels.  This  is  750  bushels  of  corn  from  a  five-acre 
field.  Two  of  them  averaged  over  175  bushels.  Two  acres  of  land — 350 
bushels  of  corn.  A  woman  can  cultivate  that  much  land.  This  is  great  en- 
couragement to  the  small  farmer  with  only  a  few  acres  of  land.  These 
yields  show  that  it  is  possible  for  him  to  make  more  corn  on  his  few  acres 
than  the  large  farmer  is  making  on  his  many,  and  with  much  less  labor. 

In  this  connection  let  it  be  noted  that  the  largest  corn  grower  among  the 
boys  in  all  this  Boys'  Com  Club  movement,  Judged  by  the  number  of  bushels 
grown  on  his  acre,  is  a  North  Carolina  boy.  He  is  not  receiving  in  the 
current  agricultural  literature  credit  for  this,  but  he  raised  the  com  Just 
the  same.  In  1910  Jerry  Moore,  of  Winona,  S.  C,  raised  228.75  bushels  of 
corn  on  one  acre  of  land,  and  became  the  champion  boy  corn-grower  of  the 
whole  country.  His  glory  was  of  short  duration.  In  1911  Chas.  J.  Parker,  Jr., 
of  Menola,  N.  C,  raised  235.5  bushels  on  one  acre.  This  yield  has  not  yet 
been  exceeded.  In  1913  Walker  Lee  Dunson,  of  Alexander  City,  Ala.,  raised 
232.7  bushels;  .but  this  lacks  2.8  bushels  of  equaling  Parker's  yield.  All  these 
boys  grew  their  corn  under  the  direction  of  the  Boys''  Corn  Club  manage- 
ment; and  all  the  com  was  measured  by  the  same  rules  and  under*  the  same 
restrictions. 

These  regulations  require  that  the  measuring  be  done  by  disinterested  wit- 
nesses of  no  kinship.  When  Charles  Parker  sent  in  his  report,  the  yleljl  was 
so  large  those  in  charge  feared  a  mistake  had  been  made.  So  by  precon- 
certed arrangements  Mr.  O.  B.  Martin,  in  charge'  of  the  Boys'  Com  Club  work 
in  the  South;  Mr.  I.  O.  Schaub,  In  charge  of  the  boys  work  in  North  Carolina; 
T.  Frank  Parker  and  T.  J.  W.  Broome,  of  the  North  Carolina  Department  of 
Agriculture;  T.  E.  Browne,  district  farm  demonstration  agent,  and  E.  N. 
Clark,  land  and  Industrial  agent  of  the  Atlantic  Coast  Line  Railway,  met  at 
the  home  of  young  Parker,  remeasured  his  land,  gathered  up  all  the  scrap 
com  on  the  acre,  rewelghed  the  whole  pile,  and  found  he  had  235.5  bushels. 
None  of  the  other  boys'  com  was  weighed  by  so  competent  disinterested 
witnesses. 

Why  is  young  Parker  not  given  the  credit  of  the  championship?  Samples 
of  his  com  were  taken  to  the  laboratory  of  the  State  Chemist  and  dried  to 
12.21  per  cent  of  moisture,  the  moisture  content  of  crib  dry  corn.  By  this 
test  young  Parker  had  195.87  bushels.  This  test  was  not  applied  to  the  com 
of  any  of  the  other  boys.  By  it  Parker  lost  16.82  per  cent  of  his  corn.  This 
much  was  only  water.  Assuming  the  moisture  content  of  the  other  boys' 
com  was  the  same  as  that  of  Chas.  Parker's,  then  by  this  test  Jerry  Moore 
had  only  190.28  bushels  instead  of  228.75.  Dunson  had  only  193.56  Instead  of 
232.7.  Because  of  this  extra  test  doubtless  explains  why  Chas.  J.  Parker,  Jr., 
has  never  been  accorded  the  honor  *so  Justly  due  him  of  being  the  champion 
boy  com  grower  of  the  South.  In  the  popular  mind  his  yield  was  196.87, 
and  not  the  235.5  that  he  must  be  credited  with  to  put  him  on  an  equal  foot- 
ing with  the  oth6r  boys. 

Parker  grew  his  com  at  a  cost  of  24  cents  a  bushel;  Jerry  Moore  at  a  cost 
of  42  cents;  Dunson  at  a  cost  of  20  cents  (19.9).  Dunson  has  the  champion- 
ship for  low  cost  of  production;  Parker  for  number  of  bushels  grown  on  one 
acre.    Jerry  Moore  lost  the  championship  in  1911. 

Another  thing  brought  out  in  this  work  of  the  boys  is  the  great  productive 
power  of  North  Carolina  land  when  properly  manipulated.  Young  Parker  the 
first  year  made  only  67.5  bushels  on  his  acre  of  land.  The  next  year  his 
brother  made  126.5  bushels  on  the  same  acre.  The  third  year  he  made  his 
wonderful  yield  on  that  same  acre.  In  1913  Geo.  West,  Jr.,  of  Lenoir  County, 
made  184  bushels  on  one  acre  of  land,  at  a  cost  of  only  19  cents,  and  won  the 
State-wide  prize.  He  had  been  improving  this  land  Just  three  years.  At  the 
beginning,  in  his  Judgment,  It  would  not  have  produced  over  25  bushels. 

The  State's  improved  lands  do  not  suffer  in  comparison  with  the  naturally 
richer  lands  of  other  States.  Iowa  is  the  greatest  corn-growing  State  In  the 
Union.  In  her  Boys'  Com  Club  contest  in  1912  the  highest  yield  was  141 
bushels;  the  second  131;  the  third  128;  the  fourth  123.  In  North  Carolina 
that  year  the  highest  yield  was  188;  the  second  184;  the  third  173;  the  fourth 
162.    A  difference  between  the  two  highest  yields  of  47  bushels  in  favor  of 
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North  Carolina.  The  difference  between  the  sums  of  these  four  highest 
yields  is  184  bushels  in  favor  of  North  Carolina. 

The  reports  for  1914  are  not  yet  out.  In  the  agricultural  papers  it  is  re- 
ported that  the  highest  yield  in  the  Boys'  Corn  Club  contest  in  Ohio  Is  143 
bushels.  Durham  County  has  a  boy  who  made  160.17  bushels  in  favor  of 
Durham  County.  Durham  has  beat  the  big  State  of  Ohio.  All  honor  to 
Durham  County. 

Any  farmer  In  North  Carolina  who  cultivates  an  acre  of  land  in  com  and 
In  a  normal  season  makes  less  than  60  bushels,  ought  to  resign  his  job,  get 
his  knitting  and  seek  employment  as  a  stenographer. 


How  We  May  Increase  Our  Yields  of  Wheat 

M.  J.  Hkndbicks. 

North  Carolina  is  not  considered  a  wheat  growing  State;  more  than  one- 
half  of  th£  State  grows  little  If  any  wheat  at  all,  yet  we  do  grow  a  consider- 
able number  of  acres  of  wheat,  especially  in  Piedmont  North  Carolina. 

The  acreage  sown  in  wheat  In  1913  was  605,000.  The  number  of  bushels 
produced  was  7,078,000,  making  the  average  yield  per  acre  11.7  bushels.  The 
average  price  paid  for  wheat  in  North  Carolina  is  about  $1.00.  This  would 
make  our  1913  crop  of  wheat  worth  $7,078,000.  It  is  true  that  this  is  a  vast 
sum  of  money,  but  when  we  consider  the  cost  of  production  and  the  average 
yield  per  acre,  we  find  that  it  Is  not  a  profitable  crop. 

The  Indiana  Experiment  Station  has  figured  out  that  It  cost  $12.33  to  pro- 
duce an  acre  of  wheat.  If  this  Is  an  accurate  statement  you  can  see  at  once 
that  we  are  growing  wheat  at  a  loss.  Twenty  years  ago  the  average  yield  of 
wheat  in  the  United  States  was  12.7  bushels  per  acre.  Today  our  average 
yield  per  acre  Is  only  14.7  bushels.  We  have  made  some  Increase  in  yields, 
but  it  has  been  very  slow.  Ten  years  ago  North  Carolina  made  an  average  of 
8.5  bushels  per  acre;  now  we  make  11.7  bushels  per  acre.  Some  of  our 
farmers  this  year  have  demonstrated  that  we  can  grow  profitable  yields  of 
wheat.  On  the  Holt  farm  in  Davidson  County,  with  a  yield  of  3,300  bushels, 
the  average  for  the  entire  crop  was  40.5  bushels;  on  22^  acres  of  the  same 
crop  the  average  was  44.5  bushels.  A  farmer  in  Rowan  County  made  168 
bushels  on  three  acres,  an  average  of  56  bushels;  while  another  in  Mont- 
gomery County  made  210  bushels  on  six  acres,  an  average  of  35  bushels. 

I  would  like  to  impress  this  fact:  on  each  of  these  farms  mentioned  above 
they  have,  without  a  single  exception,  been  growing  clover  and  have  supplied 
the  land  with  plant  food  and  organic  matter. 

Now.  as  wheat  has  become  a  fixed  crop  in  our  rotation,  I  shall  endeavor  to 
offer  some  suggestions  as  to  how  we  might  increase  our  yields. 

First.  By  thorough  preparation  of  the  seed-bed,  sufficient  amount  of  plant 
food  and  vegetable  matter;  the  time  of  preparation  and  necessary  imple- 
ments to  do  the  work  are  some  of  the  essentials  to  greater  production. 

If  we  follow  a  clover  sod  with  wheat  or  follow  corn  that  has  been  grown 
after  a  clover  sod  with  wheat,  it  almost  guarantees  a  good  yield.  If  you 
intend  to  prepare  clovered  land  for  wheat,  the  results  would  be  far  better  if 
you  would  not  take  off  the  first  crop  of  clover  unless  your  land  has  been 
brought  up  until  it  could  afford  to  do  without  it.  By  taking  off  the  first 
crop  and  waiting  for  the  second  crop  to  mature  it  makes  it  rather  late  to 
plow  the  land.  Clover  sod  (or  any  land  you  expect  to  plow  for  wheat)  should 
be  plowed  as  early  in  July  as  possible,  after  the  sod  has  matured.  Give  the 
land  frequent  workings  up  to  time  of  sowing;  the  disc  and  section  harrow 
are  the  best  implements  to  use  for  these  cultivations.  Weeds  and  grass 
should  not  be  allowed  to  grow  on  the  land  after  it  has  been  plowed,  as  it  fur- 
nishes a  breeding  place  for  the  fiy  and  also  takes  plant  food  from  the  land 
in  growing  them.  It  does  not  require  as  deep  plowing  for  wheat  as  it  does 
for  corn,  say  from  five  to  seven  Inches.  If  you  expect  to  follow  peas  or  com 
with  wheat,  the  best  and  cheapest  preparation  is  to  thoroughly  disc  the  land, 
that  is,  if  the  com  has  had  clean  cultivation.  The  discing  in  of  the  pea  vines 
after  they  have  been  rolled  or  planked  down  is  better  than  turning  them 
under. 


Digitized  by  VjOOQIC 


The  Bulletin  63 

If  we  expect  to  get  the  -work  done  at  the  right  time  we  must  have  the 
necessary  implements,  viz.:  a  disc  plow,  In  order  that  we  may  plow  our 
land  in  extremely  dry  seasons;  a  disc  harrow,  a  section  harrow,  roller  (that 
we  may  pulverize  the  clods),  and  a  wheat  drill. 

Second.  We  must  rotate  our  crops.  We  cannot  maintain  the  fertility  of 
our  soil  and  keep  up  the  humus  supply  without  a  system  of  rotation;  neither 
can  we  Increase  our  yields  without  a  strict  rotation.  I  shall  not  attempt  to 
offer  any  fixed  rotation,  for  every  man  should  work  this  out  for  himself.  He 
should  be  governed  by  local  conditions  and  the  crops  he  grows,  but  I  will 
say  that  any  system  that  does  not  include  a  legume  Is  not  a  good  system. 

A  rotation  of  grain  crops  is  but  little  better  than  no  rotation.  A  neighbor 
of  mine  sowed  the  same  piece  of  land  in  wheat  four  years  in  succession.  I 
will  give  you  the  result  of  each  year's  crop:  First  year's  yield,  33  bushels; 
second,  22  bushels;  third,  12  bushels,  and  fourth,  7  bushels.  Each  crop  had 
the  same  treatment  and  same  fertilization,  and  the  decrease  in  yield  was 
due  solely  to  continuous  cropping  w^th  the  same  thing. 

Third.  By  intelligent  use  of  plant  food.  I  believe  we  can  use  fertilizer 
and  make  a  profit  by  its  use,  but  we  should  buy  it  for  the  analysis  it  con- 
tains and  not  the  brand  on  the  sack.  There  is  no  fixed  formula  that  we  can 
recommend  for  wheat  on  all  kinds  of  soil.  We  must  be  governed  by  the 
previous  crop,  kind  of  soil,  etc.  We  should  also  know  how  much  of  the  dif- 
ferent plant  foods  a  given  number  of  bushels  of  wheat  takes  from  the  soil, 
say  50  or  100  bushels,  and  supply  the  plant  food  in  the  same  proportion. 
Phosphorus  is  the  principal  plant  food  needed  in  most  of  our  red  soils.  If  you 
have  been  growing  peas  and  clover,  you  will  not  likely  need  any  nitrogen.  On 
sandy  soil  you  would  need  to  use  some  potash  also. 

Fourth.  By  sowing  good  seed,  that  is,  seed  that  has  been  well  graded  and 
is  free  from  filth.  By  the  use  of  a  grader  you  can  in  a  few  years  eliminate 
all  filth.  There  are  several  different  graders  on  the  market  the  price  of 
which  is  within  reach  of  the  average  farmer.  Five  or  six  farmers  if  con- 
veniently located  can  cooperate  in  buying  a  grader,  also  drills,  etc. 

As  to  time  of  sowing,  it  is  best  to  have  a  killing  frost  before  we  begin. 
Usually  it  is  safe  to  begin  after  the  15th  of  October.  The  amount  of  grain 
to  sow  per  acre  will  depend  on  the  land,  say  from  1  to  1  1-2  bushels. 

Fifth.  Be  sure  to  eradicate  all  smut,  as  this  will  decrease  your  yield  and 
render  the  wheat  less  valuable.  You  can  do  this  by  the  formalin  treatment. 
You  can  get  instructions  as  to  its  use  from  the  State  and  United  States 
Bulletins. 


Silage  Crops  for  the  South. 

R.  S.  Curtis. 

'  Ordinarily  any  crop  placed  in  the  silo  would  be  enhanced  in  value  for  live 
stock  either  through  the  succulence  which  it  would  retain  or  the  saving 
through  the  silo  of  the  finer  and  more  palatable  parts  of  the  feed.  It  is  usu- 
ally either  necessary  or  desirable,  however,  to  supplement  silage  with  dry 
roughages.  Owing  to  this  fact  the  uncertainty  of  siloing  certain  crops,  and 
the  adaptability  of  these  crops  for  supplementary  purposes,  a  better  balanced 
and  more  palatable  ration  can  usually  be  obtained  than  were  all  converted 
into  silage. 

Experience  has  shown  that  com,  sorghum,  kafir  corn,  and  the  grass  crops 
make  better  silage  than  the  legumes,  although  cowpeas  make  a  very  good 
quality  of  silage,  especially  when  mixed  with  corn.  The  cowpea  should  not 
be  siloed  alone.  Most  legumes  when  siloed  alone  undergo  a  change  which 
makes  a  bad  discoloration  and  usually  an  inferior,  unpalatable  silage.  Clover 
and  alfalfa  are  especially  undesirable  for  the  purpose  because  of  these 
changes. 

Generally  speaking  the  legumes  and  hollow  stemmed  crops  such  as  oats, 
rye  or  timothy  are  not  adapted  to  silage  production  owing  to  the  difficulty  of 
excluding  the  air.  While  these  crops  are  not  entirely  barred  for  silage  uses, 
it  is  seldom  that  they  are  so  used.  If  finely  cut  and  mixed  with  the  crops 
better  adapted  to  silage  purposes,  they  may  be  used  at  times  advantageously. 
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However,  unless  a  crop  can  be  siloed  and  preserved  with  a  reasonable  degree 
of  certainty,  it  is  better  to  cure  it  under  ordinary  air  dry  conditions. 

A  number  of  experiments  and  observations  have  been  made  to  determine 
the  keeping  qualities  and  feeding  value  of  various  green  plants.  With  very 
few  exceptions  the  list  of  crops  which  can  be  successfully  preserved  or  which 
increases  In  value  by  siloing  is  surprisingly  small  compared  with  the  varied 
number  of  farm  crops  produced  for  feeding  purposes.  This  may  seem  un- 
fortunate, but  considering  the  wide  adaptability  of  corn,  except  in  droughty 
sections  where  sorghum  and  kaflr  com  are  successfully  used.  It  is  not  so 
considered.  It  Is  not  as  necessary  to  perfect  a  method  of  siloing  all  crops 
as  it  is  to  have  one  succulent  feed  to  administer  with  other  dry  roughages 
not  successfully  siloed.  Live  stock  relish  green,  succulent  feeds,  but  all  can 
not  be  fed  in  this  condition.  It  would  neither  be  economy  nor  wise  from 
the  standpoint  of  the  health  of  the  animal. 

The  general  introduction  of  silage  in  the  ration  for  farm  live  stock  is  uni- 
versally recognized  as  an  important  factor  by  those  capable  of  Judging  the 
comparative  merits  of  feeding  stuffs  for  various  farm  animals.  While  the 
practice  of  siloing  crops  is  not  as  widespread  as  it  should  be,  marked  evi- 
dences of  its  value  among  the  better  educated  farmers  will  materially  stimu- 
late the  use  of  some  crops  prepared  in  the  form  of  silage.  Com  is  used  for 
this  purpose  more  largely  than  any  other  crop,  although  under  certain  cli- 
matic and  soil  conditions  other  crops  are  recognized  to  be  of  greater  im- 
portance. Wherever  corn  is  successfully  grown  this  crop  takes  the  lead  in 
silage  production.  The  reasons  are  threefold:  First,  a  corn  crop  is  palatable 
to  live  stock  at  most  any  stage  or  normal  growing  condition. '  Second,  an 
acre  of  corn  is  easy  to  harvest,  and  It  will  go  farther  as  a  feed  in  the  form 
of  silage  than  when  in  any  other  condition.  Third,  no  other  crop  will  make 
as  large  a  yield  of  silage  per  acre  as  will  a  corn  crop,  with  the  possible  ex- 
ception of  sorghum  or  kaflr  corn.  These  facts  are  substantiated  by  experi- 
ments and  the  practical  experience  of  live  stock  farmers.  Where  other  crops 
have  been  tried  it  is  usually  the  result  of  using  for  silage  a  crop  which  Is 
better  adapted  to  soil  or  climatic  conditions,  therefore  furnishing  a  more 
dependable  crop  for  silage  producing  purposes. 

The  following  extract  from  a  letter  written  by  Mr.  W.  P.  Ward,  of  the 
Bureau  of  Animal  Industry,  Washington,  D.  C,  gives  the  consensus  of  opinion 
of  silage  users  throughout  the  South: 

"Corn  has  proved  to  be  the  best  crop  for  silage  throughout  the  Southern 
States.  Sorghum  has  been  used  to  a  certain  extent,  and  has  proved  to  be 
very  desirable  for  silage,  although  the  feeding  value  is  not  as  great  as  that 
of  com  silage.  I  prefer  corn  silage  with  some  sorghum  mixed  with  it  to 
straight  com  silage,  as  cattle  seem  to  relish  it  more.  About  two-thirds  com 
and  one-third  sorghum  makes  exceedingly  good  silage.  If  sorghum  is  used, 
the  corn  can  be  allowed  to  get  a  little  more  mature  before  being  cut  than  if 
the  corn  is  put  up  alone.  In  Southern  Texas  sorghum  is  quite  generally 
grown  for  silage,  and  is  planted  early  in  the  spring.  By  so  doing  they  get 
two  crops  of  sorghum  a  year  for  the  silo.  In  Florida  and  extreme  Southern 
Mississippi  Japanese  sugar  cane  has  been  used  very  satisfactorily  as  a  silage 
crop.  This  year  the  Enoch  Lumber  Co.,  of  Femwood,  Miss.,  has  filled  twenty 
silos  with  various  crops,  such  as  corn,  sorghum,  Japanese  sugar  cane,  mixed 
sorghum  and  corn,  velvet  beans,  soy  beans  and  various  mixtures  of  these 
crops.  It  will  be  interesting  to  note  how  the  cattle  relish  the  various  kinds 
of  silage.  In  Central  Texas  kaflr  com  and  mllo  maize  are  quite  generally 
used  as  silage  crops,  and  have  proved  very  satisfactory  indeed  for  this  pur- 
pose." 

This  information  in  general  furnishes  what  we  must  accept  as  very  reason- 
able proof  of  the  value  of  various  crops  for  silage  uses.  In  the  South  com 
is  becoming  an  important  crop,  and  with  the  increase  of  its  growth  it  will 
no  doubt  grow  in  popularity  for  silage  production  purposes. 

The  main  essentials  of  siloing  a  crop  are,  first,  keeping  qualities;  second, 
palatablllty;  third,  quantity;  fourth,  distribution  of  the  crop  for  feeding  pur- 
poses throughout  the  year;  and  fifth,  cost  of  preparation  and  converting  into 
silage.  The  latter  item  is  one  of  the  chief  objections  to  such  crops  as  soy 
beans,  cowpeas  or  velvet  beans.  Aside  from  their  uncertain  keeping  quali- 
ties, they  are  more  expensive  to  silo  than  either  corn,  sorghum  or  kaflr  corn. 
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This  Is  an  Important  consideration  in  preparing  silage.  The  only  objection 
to  corn  for  silage  is  its  low  protein  content.  This  can  be  overcome,  how'ever, 
by  feeding  legumes  in  connection  with  it.  Some  advise  the  mixing  of  clovers, 
cowpeas  or  alfalfa  with  the  corn  when  siloing  it,  but  this  is  not  advisable  if 
these  feeds  can  be  satisfactorily  cured  in  any  other  way. 

The  variety  of  corn  for  silage  is  a  matter  of  soil  and  climatic  conditions. 
Any  good  com  produced  for  the  dry  corn  will  make  a  good  silage  crop.  For 
beef  cattle  feeding  purposes  the  writer  is  strongly  in  favor  of  a  well  eared 
variety  to  balance  the  one-sided  nature  of  cottonseed  meal.  This  in  conjunc- 
tion with  the  succulence  gives  the  South  a  ration  which  it  Is  difficult  to 
duplicate  from  an  economical  standpoint. 

The  sorghum  crops  are  of  special  importance  In  the  West  and  South  where 
the  rainfall  is  light  or  irregular.  Both  saccharine  and  non-saccharine  sor- 
ghums may  be  made  into  silage.  Their  superiority  to  com  as  drought  resist- 
ant crops  makes  them  more  dependable,  both  In  yield  and  quality.  The  Kan- 
sas Station  reports  that  if  sorghums  are  harvested  at  the  proper  maturity, 
when  the  seed  has  hardened,  they  will  make  silage  less  acid  and  more  palat- 
able than  that  made  from  corn.  Experiments  show  that  there  is  little  differ- 
ence in  the  feeding  values  of  these  two  silages.  Mixtures  of  com  and  sorg- 
hum have  been  generally  satisfactory.  Usually  they  are  mixed  half  and 
half  by  running  first  a  load  of  corn  and  then  a  load  of  sorghum  through  the 
cutter.  It  has  been  found  that  corn  too  dry  for  making  good  silage  can  be 
materially  improved  by  adding  a  little  sorghum  because  of  the  juice  which 
It  contains. 

Kafir  com  is  a  drought  resistant  crop,  and  in  this  respect  is  like  the  sor- 
ghum in  substituting  corn.  It  yields  about  the  same  amount  of  silage  per 
acre  as  sorghum,  and  like  sorghum  should  be  mature  before  being  put  Into 
the  silo.  It  was  found  at  the  Kansas  station  that  kafir  corn  ranks  next  to 
corn  silage  as  a  milk  producer.  This  crop  is  more  largely  used  In  the  dry 
sections  of  Texas  where  it  makes  a  good  Substitute  for  corn.  Some  sections 
of  the  South  are  no  doubt  adapted  to  a  crop  with  these  characteristics.  In 
Texss  and  Western  Kansas  the  cheapest  and  most  practical  manner  of  stor- 
ing kafir  corn  is  in  the  silo.  When  so  preserved  the  shrinkage  is  small,  and 
there  Is  no  loss  from  the  weather  or  otherwise  unless  Improperly  put  In  the 
silo. 

Sudan  grass  has  not  been  tested  as  a  silage  crop,  although,  judging  from 
its  palatability  and  succulence,  it  would  prove  excellent  for  the  purpose.  A 
mixture  of  it  with  the  legume  crops  would  apparently  be  excellent.  Its  use 
as  a  silage  crop,  however,  will  probably  be  limited,  owing  to  the  large  yields, 
the  ease  of  curing  the  grass  and  the  small  amount  of  waste  in  feeding  It. 
This  latter  factor.  In  conjunction  with  the  preservation  of  the  succulence,  is 
the  main  reason  for  siloing  a  crop.  Crops  which  are  otherwise  palatable 
and  useful  in  the  dry  condition  are  of  greater  service  in  stock  feeding  than 
when  siloed.  This  argument  applies  directly  to  the  clovers  and  grass  crops. 
The  crop  which  makes  the  largest  yield  and  retains  its  succulence  and  pal- 
atability is  the  crop  best  adapted  to  siloing  purposes.  There  seems  to  be 
no  all-round  substitute  for  corn  excepting,  perhaps,  the  sorghums  and  kafir 
corns,  which  can  be  used  either  alone  or  in  a  mixture. 

The  practice  of  storing  dry  fodder  com  in  the  silo  is  deserving  of  considera- 
tion in  the  South.  In  the  West  this  practice  is  followed  with  good  results. 
The  green  corn  is  first  placed  in  the  silo  in  the  fall,  and  after  this  is  fed  out 
the  dry  com  fodder  is  cut  and  run  into  the  silo  with  liberal  quantities  of 
water.  While  the  quality  and  feeding  value  of  corn  prepared  in  this  way 
is  not  equal  to  that  of  regular  corn  silage,  It  is  much  more  palatable  than 
the  dry  corn,  and  there  is  considerably  less  waste  in  feeding  it. 

The  discussion  on  silage  crops  for  the  South  to  th£  writer  is  not  as  much 
a  problem  of  determining  the  crops  best  adapted  as  it  is  in  getting  larger 
quantities  of  corn  silage  used  on  live  stock  farms,  principally  those  producing 
beef  and  dairy  cattle.  The  incentives  which  are  now  being  offered  for  com 
growing  will  bring  this  crop  into  greater  prominence  as  a  silage  crop.  While 
the  South  has  drawbacks  in  curing  the  leguminous  hays  and  other  crops  now 
produced,  it  is  believed  that  better  methods  of  curing  in  the  air-dry  condition 
will  render  them  of  greater  service  than  in  the  silo.  Unless  silage  undergoes 
a  normal  fermentation  it  becomes  a  dangerous  feed  for  stock.    As  before 
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stated,  the  hollow  stemmed  plants  and  legumes  do  not  make  the  same  quality 
of  feed  as  corn  or  allied  plants  or  as  they  do  when  cured  as  hay.  Taken  as  a 
whole,  corn,  sorghum,  kaflr  corn,  with  possible  mixtures  of  these  and  other 
crops  at  times,  possibly  the  legumes,  seem  to  be  the  wisest  course  to  follow. 
There  may  be  objections  or  criticisms  to  these  statements,  but  it  is  belieyed 
in  general  they  summarize  the  silage  crop  problem  for  the  South. 

In  general,  what  would  be  obtained  from  a  crop  cured  as  hay  would  be 
true  on  a  comparative  basis  when  it  was  prepared  as  silage.  Judging  from 
this  the  increase  in  value  as  a  silage  crop  would  in  general  be  in  direct  pro- 
portion to  that  of  other  crops. 


Feeding  Dairy  Cattle. 

R.  L.  Sloan. 

BODY  MAINTENANCE. 

The  body  of  any  living  organism,  whether  animal  or  plant,  requires  food 
and  drink  for  its  maintenance.  Withhold  drink  from  a  plant  or  tree  dur- 
ing its  active  growing  period  and  it  will  wither  the  first  day.  Cease  to  water 
and  feed  your  cow  or  any  other  animal,  man  included,  and  the  result  will  in- 
evitably terminate  in  death.  Such  is  the  penalty  nature  has  fixed  for  dis- 
obedience of  her  laws  and  from  which  there  is  no  appeal. 

In  nature's  laboratory,  the  body  of  the  animal  now  under  discussion,  there 
is  a  constant  need  for  new  food  material  to  furnish  fuel  for  heat  and  energy 
which  characterize  the  living  from  the  dead.  Just  as  water  possesses  power 
for  turning  a  water  wheel  but  once,  and  the  supply  must  be  continuous  in 
order  to  keep  the  wheel  turning,  so  the  food  consumed  by  an  animal  is  soon 
spent,  and  to  keep  the  forces  of  life  in  motion  a  new  supply  must  be  forth- 
coming. 

This  food,  after  being  taken  into  the  body  and  undergoing  digestion,  is 
transformed  by  some  magic  power  incomprehensible  to  scientists  into  sensi- 
tive living  tissue.  This  transformation  of  inert  material  into  living,  as  do 
all  the  other  processes  of  life,  calls  for  the  expenditure  of  energy  and  heat, 
which  can  only  be  obtained  from  assimilated  food.  A  part  of  the  energy 
value  of  food  is  consumed  chewing,  swallowing  and  digesting  that  which  is 
eaten,  for  no  organ  of  the  body  can  be  induced  to  work  without  pay.  The 
heart  must  receive  pay  in  advance  through  energy  stored  from  food  pre- 
viously eaten  for  every  beat  which  sends  the  life-sustaining  blood  into  all 
parts  of  the  body.  Likewise  the  contracting  muscles  which  keep  us  involun- 
tarily breathing  day  and  night  must  burn  their  midnight  oil  collected  from 
food  stored  away  in  the  body.  The  temperature  of  the  blood  must  be  main- 
tained about  the  same  throughout  the  year  (98.6  F.  in  man)  regardless  of 
atmospheric  conditions.  Add  to  all  of  this  the  energy  required  for  tissue  re- 
pair when  injured,  for  growth  and  reproduction.  Now  if  work  is  to  be  per- 
formed or  milk  produced  or  fat  added,  an  additional  amount  of  food  mnst 
be  supplied  after  providing  for  all  of  the  above. 

Plants  take  the  elements  and  simple  compounds  and  combine  them  into 
substances  which  we  have  learned  to  call  carbohydrates,  fat,  and  protein. 
These  same  compounds  when  eaten  by  an  animal,  after  being  taken  into  its 
body,  are  separated,  transported  and  rearranged  according  to  the  function 
of  the  animal,  thus  completing  another  span  in  the  transformation  of  erst- 
while inert  matter. 

Each  class  of  compounds  has  a  duty  to  perform  in  moulding  the  life  of  the 
animal.  Protein  is  necessary  to  the  normal  development  of  the  framework — 
bone,  muscle,  nerve,  blood,  hair,  hoof  and  hide.  Carbohydrates  enter  Into 
tissue  formation,  and  greatest  of  all  they  form,  when  burned,  the  basis  of 
heat  and  energy  for  carrying  on  the  work  of  the  body.  Fat  is  a  reserve  sup- 
ply of  heat  and  energy  stored  away,  for  economy  of  space,  in  a  more  con- 
centrated form  than  carbohydrates,  to  be  drawn  on  as  needed.  If  for  any 
reason  the  fat  is  withheld  from  the  feed  of  the  animal  enough  of  this  com- 
pound may  be  manufactured  from  protein  and  carbohydrates  to  sustain  life, 
or  even  to  add  fat  to  the  body.  Should  the  carbohydrates  be  deficient  in  the 
ration  energy  heat  may  be  obtained  to  carry  on  the  processes  of  life  from 
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the  protein  and  fat,  provided,  of  course,  these  elements  are  supplied  In  suf- 
ficient quantities.  But  If  protein  is  withheld  there  is  nothing  to  take  its 
place — the  animal  dies.  Or  if  there  is  some  in  the  feed  hut  the  amount  is 
insufficient  while  the  animal  is  young  the  result  is  a  stunted  growth  and 
poorly  developed  animal  for  life.  TtiS  explanation  of  this  is  that  carbohy- 
drates are  made  up  of  carbon,  hydrogen  and  oxygen.  Fat  is  also  made  up 
of  carbon,  hydrogen  and  oxygen,  but  relatively  much  more  carbon.  Protein 
is  made  up  of  nitrogen  and  sulphur  in  addition  to  carbon,  hydrogen  and 
oxygen.  While  the  latter  three  elements  are  found  in  all  three  compounds, 
and  are  more  or  less  Interchangeable  from  one  to  another,  nitrogen  is  only 
found  in  the  one,  and  being  so  essential  to  life,  it  must  be  supplied. 

FUNCTION  AND  FEED  OF  THE  DAIBY  COW. 

The  function  of  a  dairy  cow  is  to  convert  the  energy  found  in  rough  feeds 
into  a  form  at  once  palatable  and  digestible  to  animals  that  otherwise  could 
not  use  this  energy.  In  this  respect  she  is  like  a  machine.  The  coarse,  un- 
wieldy product  is  fed  to  the  cow  machine  to  be  manufactured  into  milk. 
After  exacting  her  toll  for  body  maintenance  and  work  of  changing  feed  to 
milk,  according  to  Jordan,  about  twenty-six  per  cent  of  the  digestible  energy 
in  the  feed  is  returned  in  milk.  He  bases  his  calculations  on  a  typical  870- 
pound  dairy  cow  producing  20  pounds  of  milk  from  15.6  pounds  of  digestible 
feed,  with  an  abundance  of  water.  This  factor,  however,  is  exceedingly 
variable,  even  aside  from  digestibility. 

A  prime  requisite  for  a  maximum  milk  floyr  is  that  the  cow  be  full.  To 
this  end  a  bountiful  supply  of  relatively  cheap  feed  should  be  supplied  from 
forage  crops.  Chief  among  the  sources  for  supplying  this  cheap  bulky  feed 
is  the  corn  plant  where  silos  are  available  for  preserving  the  cut  stalks. 
Silage  is  preeminently  the  filler  for  the  spacious  stomach  of  dairy  cattle. 
Corn  for  silage  should  not  be  cut  until  after  the  shuck  turns  brown  and  the 
kernels  begin  to  glaze.  However  it  is  generally  found  to  be  good  practice  to 
supplement  silage  with  a  small  allowance  of  a  good  legume  hay  or,  in  the 
,  absence  of  this,  corn  stover  or  non-leguminous  hay  may  be  substituted.  There 
are  so  many  farmers  owning  only  one  or  two  cows  who  cannot  afford  a  silo 
that-  some  other  roughage  must  be  provided.  For  North  Carolina,  cowpea 
and  soy  bean  hay  easily  take  first  rank.  The  clovers  and  oats  and  vetch  are 
also  popular  feeds.  In  too  many  instances  cows  in  this  State  are  forced  to 
subsist,  and  expected  to  produce  milk,  on  corn  shucks  and  corn  tops,  or  wheat 
or  oat  straw,  along  with  a  small  allowance  of  cottonseed  meal  and  hulls. 

Thirty  pounds  of  silajge  and  ten  pounds  of  a  good  hay,  along  with  a  rea- 
sonable allowance  of  grain,  is  about  all  that  the  average  grade  dairy  cow 
in  this  State  can  be  induced  to  eat.  However,  in  the  economical  manage- 
ment of  a  dairy  herd,  the  aim  of  the  feeder  should  be  to  furnish  the  cows 
with  all  the  so-called  roughage  they  will  consume  without  leaving  any. 

Where  pasturage  is  available  through  the  summer  months  the  feeding 
problem  is  greatly  simplified.  Large  dairies  are  usually  located  near  cities 
where  land  is  so  valuable  that  the  owner  finds  it  more  profitable  to  devote 
his  limited  acreage  to  silage  corn  production  than  to  pasture.  There  are 
many  dairymen,  however,  who  depend  largely  on  pasture  crops  for  spring 
and  summer  feeding,  and  who  improve  their  pasture  land. 

In  addition  to  the  specially  prepared  permanent  pasture  of  mixed  grasses 
and  clovers,  an  abundance  of  rye  is  sown  in  the  fall  for  early  spring  grazing, 
and  the  residue  turned  into  the  land  for  soil  improvement.  Farmers  keep- 
ing only  a  few  cows  for  family  use  generally  have  either  a  permanent  unim- 
proved pasture  or  grazing  land  from  which  the  animals  are  expected  to  draw 
the  greater  part  of  their  living  through  the  spring  and  summer  months. 
EiXceptional  cases  are  known  to  the  writer  where  cows  have  produced  a  good 
fiow  of  milk  from  pasture  alone,  receiving  no  grain  ration  whatever. 

Soiling  is  but  little  practiced  in  this  State.  It  has  generally  proven  un- 
economic and  unsatisfactory  to  be  forced  to  gather  feed  every  day  regardless 
of  weather  conditions  or  other  factors.  There  are  a  few  who  still  practice 
this  method  in  a  limited  way  and  find  it  profitable,  but  this  is  rarely  if  ever 
the  case  where  a  silo  exists. 

For  a  succulent  feed  in  the  fall  and  winter  on  farms  where  there  is  no 
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Bllo,  root  crops  fill  the  need  admirably.  Large  yields  can  be  secured  of  beets, 
rutabagas,  turnips  and  related  crops,  all  of  which  make  good  cow  feed  when 
either  run  through  a  feed  cutter  or  chopped  up  by  hand  enough  to  prevent 
the  cows  from  choking  on  them. 

To  produce  a  large  amount  of  rlclT  milk  requires  usually  more  nutrients 
than  the  cow  is  able  to  get  from  coarse  or  succulent  forage  and  ordinary  pas- 
tures. According  to  the  Wolff-Lehmann  standard  for  a  1,000-pound  cow 
yielding  22  pounds  of  milk  daily,  an  allowance  of  29  pounds  of  dry  matter, 
2.5  pounds  of  digestible  protein,  13  pounds  of  digestible  carbohydrates,  and 
.5  pound  of  digestible  fat  should  be  daily  provided.  This  ration  has  a  much 
larger  proportion  of  protein  than  one  recommended  for  fattening  cattle.  The 
nutritive  ratio  between  protein  and  the  energy  producers  is  here  1  to  5.7. 
Henry's  ideal  ration  for  supplying  this  feed  consists  of  40  pounds  of  silage, 
15  pounds  of  clover  hay,  3  pounds  of  ground  corn,  and  1  pound  of  cottonseed 
meal.  Here  most  of  the  nutrients  come  from  inexpensive  but  desirable  home 
grown  roughage,  requiring  only  four  pounds  of  concentrates  to  balance  the 
ration. 

For  North  Carolina  there  is  no  better  carrier  of  protein-  than  cottonseed 
meal  to  be  added  to  the  dairy  ration.  Though  dangerous  when  fed  to  calves 
and  pigs,  or  even  to  cattle  in  unlimited  quantities,  there  is  not  only  no  dan- 
ger when  fed  to  grown  cattle  in  quantities  less  than  six  pounds  per  animal 
a  day,  but  for  economy,  palatabillty  and  convenience  it  Is  unsurpassed.  Rarely 
is  it  necessary  or  good  economy,  however,  to  feed  more  than  four  pounds  of 
cottonseed  meal  a  day.  Linseed  meal.  Gluten  meal,  and  dried  distillers^ 
grains  are  other  feeds  shipped  into  the  State  for  their  high  protein  content. 

Dried  beet  pulp  is  growing  in  popular  favor  among  dairymen  throughout 
the  State.  It  Invariably  increases  the  milk  flow  immediately  upon  being 
added  to  the  ration,  and  an  appreciable  decrease  is  as  quickly  noticed  on 
withdrawing  it  from  the  ration.  This  Is  a  feed  rich  in  carbohydrates,  poor 
in  protein,  and  containing  no  fat.  Its  cost,  owing  to  scarcity  and  long  dis- 
tance to  factories,  renders  its  use  almost  prohibitive  except  under  special 
conditions. 

Perhaps  the  next  most  popular  feed  In  the  State  after  cottonseed  meal  i9» 
wheat  bran.  These  two  at  present  prices  form  the  basis  of  nearly  all  mix- 
tures of  concentrates,  the  bran  having  a  decided  lightening  effect  on  the 
meal.  A  mixture  of  equal  parts  of  cottonseed  meal,  wheat  bran,  dried  dis- 
tillers' grain  and  dried  beet  pulp  has  given  excellent  results  in  the  dairy  at 
the  North  Carolina  A.  and  M.  College.  For  a  heavy  milker  getting  rather 
thin,  two  to  four  pounds  of  corn  meal  is  added  to  the  dally  ration  until 
normal  flesh  Is  regained. 

There  is  a  tendency  among  dairymen  to  feed  more  concentrates  or  grain 
than  is  profitable.  The  desire  seems  to  be  a  maximum  flow  of  milk  regard- 
less of  cost  or  economy.  The  fact  Is  where  Herd  Testing  Associations  have 
not  been  formed  the  owner  experiences  difficulty  in  separating  the  robber 
cows  from  the  profitable  ones,  nor  has  he  generally  taken  into  consideration 
the  cost  of  production.  The  simplest  rule  that  can  be  given  is  to  feed  all  the 
roughage  the  animal  will  consume  and  not  more  than  one  pound  of  grain 
for  three  pounds  of  milk  produced.. 

ENVIRONMENT. 

The  dairy  cow  responds  to  kindness.  Good  feed  and  good  housing  may  be 
more  than  offset  by  having  a  dog  drive  the  herd  up  in  the  evenings.  Un- 
necessary noise  in  the  barn  at  milking  time  may  so  excite  a  cow  as  to  ma- 
terially affect  her  milk  secretion,  for,  contrary  to  popular  belief,  cow's  milk 
is  elaborated  from  the  circulatory  system  largely  during  the  process  of 
milking. 

Though  other  classes  of  stock,  Including  dry  cattle,  may  stand  exposure 
without  apparent  injury,  such  Is  not  the  case  with  milk  cows.  A  severe  wind 
will  reduce  the  milk  flow  quicker  than  almost  anything  else.  Good,  comfort- 
able quarters  are  therefore  necessary  during  severe  weather  in  winter  for  a 
paying  business.  Otherwise  too  much  of  the  feed  is  consumed  In  maintain- 
ing the  normal  body  temperature. 

On  account  of  the  large  stomach  of  the  cow,  feeding  oftener  than  twice  a 
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day  is  unnecessary.  Regularity,  however,  should  he  rigidly  ohseryed.  Feed- 
ing at  four  o'clock  one  day  and  seven  the  next  tends  to  keep  the  cow  unset- 
tled and  nervous.  And  the  order  of  feeding  grain  and  roughage  should  he 
constant  too. 

Owing  to  the  fact  that  87  per  cent  of  milk  is  water,  the  cows  should  have 
free  access  to  plenty  of  clean  water.  Salt  should  he  supplied  daily  in  the 
feed  or  else  kept  constantly  in  the  feed  lot  in  the  form  of  rock-salt,  hoth  for 
the  health  of  the  animal  and  for  an  Inducement  to  drink  more  water. 

SUMMARY. 

Nature  requires  of  all  animals  that  nutrients  be  consumed  for  body  main- 
tenance, growth  and  reproduction.  This  toll  must  be  exacted  and  other  feed 
added  before  we  should  expect  milk  to  be  produced  or  other  work  performed. 

Different  classes  of  nutrients  are  required  for  different  functions,  and  in 
general  protein  is  required  for  frame-work,  in  growth  and  repair,  and  in 
work,  with  a  considerable  amount  consumed  in  milk  production.  While  car- 
bohydrates and  fats  are  more  or  less  interchangeable  in  function,  the  ulti- 
mate end  of  both  is  to  produce  energy.  Large  amounts  are  also  used  in 
milk  production. 

The  dairy  cow  is  a  machine  for  converting  coarse  feed  ipto  milk.  Cheap 
feed  in  the  form  of  forage  plants  should  be  supplied  in  abundance,  and  ordi- 
narily not  more  than  one  pound  of  an  expensive  grain  ration  should  be  fed 
for  each  three  pounds  of  milk  produced. 

Environment  should  not  be  overlooked  in  the  feeding  bam.  Reasonable 
<iuiet  should  be  observed.  The  dairy  cow  should  not  be  exposed  to  severe 
weather  conditions.  Regularity  is  essential  to  good  feeding.  Plenty  water 
and  salt  should  be  provided. 


Hog  Raising  Yersus  Hog  Cholera. 

Dk.  p.  D.  Owen,  U.  S.  Department  or  Agriculture. 

There  can  be  no  doubt  that  the  present  ISuropean  war  has  worked  vast 
financial  injury  to  the  Southern  cotton  planter  this  year.  Also  there  can 
be  no  doubt  that  it  contains  a  valuable  lesson,  in  once  more  showing  the 
fallacy  of  the  one-crop  method  of  farming,  and  it  has  helped  to  bring  into 
the  foreground  the  adaptability  of  North  Carolina  as  a  stock-raising  State, 
and  the  need  of  developing  that  industry  upon  our  farms. 

For  several  reasons  North  Carolina  enjoys  unique  advantages  which  should 
put  her  among  the  first  States  in  the  live  stock  industry,  not  the  least  of 
which  is  the  climate  she  enjoys,  and  which  permits  of  pasturing  nearly  the 
year  around,  and  her  nearness  to  a  ready  market  for  all  such  products  that 
can  be  grown.  And  it  is  generally  conceded  that  the  animal  which  gives  the 
quickest  returns  is  the  hog. 

Statistics  show  us  that  North  Carolina  has  but  1,336,000  hogs,  which  is 
equivalent  to  only  4.7  hogs  per  farm.  Also  it  is  shown  that  this  State  im- 
ports from  the  Northern  and  Western  States  annually  more  than  six  and 
one-half  millions  of  dollars  worth  of  cured  meats,  besides  the  fresh  meats 
which  are  brought  in;  and  as  cured  meats  generally  mean  pork  in  one  of 
its  various  forms,  it  can  be  readily  seen  how  good  a  market  there  is  right 
here  at  home,  in  addition  to  the  live  stock  markets  of  Richmond,  Baltimore, 
and  other  cities. 

But  in  order  to  obtain  the  full  measure  of  profit  to  be  derived  from  the 
hog  raising  industry,  there  are  a  number  of  items  which  must  be  thoroughly 
understood,  among  which  may  be  mentioned  better  housing,  better  pastures, 
better  feeding,  and  more  attention  to  the  animals  generally,  for  a  crop  of 
hogs  is  not  going  to  be  successful  and  make  money  for  the  owner  if  it  is  not 
carefully  watched  and  taken  care  of,  any  more  than  a  farmer  could  expect  to 
make  a  good  crop  of  cotton  or  tobacco  by  simply  putting  the  seed  into  the 
ground  and  then  come  back  several  months  later  to  harvest  the  crop.  But 
the  thing  above  all  else  to  be  considered  is  hog  cholera,  the  greatest  oi  all 
scourges  to  the  hog  raiser. 
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Hog  cholera  Is  an  acute,  highly  contagious  disease,  affecting  hogs  only, 
and  is  characterized  by  a  very  high  death  rate  (85  per  cent) ;  loss  of  appe- 
tite, rapid  emaciation  or  loss  of  flesh  in  those  animals  which  do  not  die 
within  the  first  week  or  so  of  the  disease,  and  the  rapidity  with  which  the 
disease  is  spread  through  a  neighborhood. 

The  first  reported  outbreak  of  the  disease  in  the  United  States  was  in 
Ohio  in  1833,  and  from  that  first  invasion  it  has  spread  until  there  is  not 
a  State  or  section  of  this  country  in  which  hogs  are  grown  that  have  not 
felt  the  ravages  of  this  disease.  It  seems  to  go  in  epidemics,  or  waves,  over 
the  country,  and  appears  to  usually  start  in  the  South  and  East,  which  can 
be  readily  understood  to  be  due  to  the  milder  climate  and  longer  period  of 
warm  weather.  The  first  serious  epidemic  passed  over  this  country  in  the 
years  of  1886-87,  and  the  mortality  reached  134  hogs  out  of  every  1,000.  For 
the  next  few  years  the  mortality  subsided  until  in  1896-97  a  second  epidemic 
gathered  force  and  at  its  climax  killed  144  hogs  out  of  each  1,000  in  the 
country,  or  nearly  14.5  per  cent  of  all  the  hogs  in  the  United  States.  Follow- 
ing this  outbreak  the  mortality  again  declined,  going  to  as  low  as  45  per 
1,000,  but  in  1911  it  again  started  to  climb  and  reached  89  per  1,000  in  that 
year,  and  in  1913  had  gone  to  107  per  1,000. 

In  1913  the  total  number  of  swine  in  the  United  States  was  given  at  61,- 
178,000,  and  out- of  that  total  there  were  6,738,283  hogs  which  died  from 
cholera.  North  Carolina  last  year  had  1,335,000  hogs  and  lost  69,687  from 
the  disease,  valued  at  upwards  of  three-quarters  of  a  million  dollars.  Thus 
we  see  that  we  are  dealing  with  a  disease  which,  unless  controlled,  will  keep 
on  causing  immense  financial  losses  to  the  farmers  who  devote  their  efforts 
to  the  raising  of  swine. 

The  symptoms  of  the  disease  will  usually  develop  in  from  five  to  fifteen 
days  after  the  animal  has  been  exposed  to  the  contagion,  the  average  period 
being  about  nine  days.  And  usually  the  first  thing  the  owner  will  notice  will 
be  that  the  animals  are  not  eating  as  they  should;  they  will  appear  listless, 
ears  and  tail  droop,  and  back  arched.  He  may  at  first  be  constipated,  and 
will  probably  later  develop  diarrhoea;  there  is  usually  a  discharge  from  the 
eyes  which  at  times  is  profuse  enough  to  cause  the  lids  to  gum  together.  His 
skin,  especially  upon  his  abdomen  from  the  chest  to  the  thighs,  will  assume 
a  reddish  discoloration,  and  if  his  temperature  is  taken  it  will  be  found  to 
be  much  higher  than  normal,  which  is  from  101.5  to  102.  These  and  other 
manifestations  will  prevail  for  from  a  couple  of  days  to  as  long  as  ten  or 
twelve  days,  when  the  animal  usually  succumbs. 

However  if  the  virulence  of  the  virus,  or  causative  agent,  is  low,  or  if  the 
resistance  of  the  animal  is  high,  he  may  linger  on  for  from  a  couple  of 
weeks  to  a  month  or  more,  and  then  it  has  assumed  the  chronic  type  of 
disease.  In  these  cases  the  animal  will  gradually  wither  away  until  he  is 
scarcely  more  than  an  animated  skeleton,  and  it  would  be  much  better  if  such 
cases  were  destroyed  at  once  for  it  will  take  months  of  patient  feeding  and 
nourishing  to  bring  him  back  to  thriftiness,  and  all  the  time  he  is  sick  he 
is  a  constant  source  of  danger  to  other  animals  In  spreading  the  disease 
about  the  neighborhood,  or  maintaining  the  causative  agent  upon  the  farm 
where  he  is  confined. 

The  disease  presents  a  train  of  symptoms  which  are  far  from  constant, 
and  so  also  is  the  picture  a  sick  animal  presents  after  death.  If  one  were 
to  be  slaughtered  while  at  the  height  of  the  disease  and  an  examination 
made  one  would  first  look  for  the  reddened  skin.  The  next  portion  of  the 
body  to  be  examined  would  be  the  lymphatic  glands  or  "kernels"  of  the  neck, 
and  which  in  cholera  become  enlarged  and  reddened.  After  this  the  lungs 
would  claim  attention,  they  showing  numerous  blood  spots  over  their  surface 
which  cannot  be  washed  off  with  water,  thus  showing  them  to  be  underneath 
the  pleura  covering  the  lungs.  The  stomach  would  next  be  examined,  and 
upon  its  inner  side,  in  a  case  of  cholera,  we  find  the  lining  to  have  become 
covered  with  small  red  spots  very  often.  From  the  stomach  we  next  look  at 
the  inner  side  of  the  intestine,  especially  at  that  point  where  the  small  in- 
testine joins  the  large.  Here  we  look  for  the  typical  "button  ulcer'*  of  hog 
cholera,  and  which  may  be  in  size  from  a  pea  to  as  large  as  a  twenty-five- 
cent  piece,  and  which  presents  a  black,  raised  surface  above  the  surrounding 
parts,  and  has  a  yellow  center.    These  ulcers  are  usually  found  in  the  chronic 
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type  of  cholera  and  are  considered  to  be  diagnostic  of  the  disease.  Probably 
one  of  the  most  important  places  to  look  for  disease  is  in  the  kidney,  where 
we  look  for  a  change  that  has  given  to  it  the  name  of  "turkey  egg  kidney," 
from  its  resemblance  to  this  egg.  The  organ  becomes  spotted  with  little 
hemorrhages  which  are  in  size  from  a  pin  point  to  as  large  as  a  pea,  and  lay 
underneath  the  capsule  of  the  organ.  The  bladder  should  also  be  examined 
for  changes  there,  the  appearance  being  little  hemorrhages  scattered  over  its 
inner  surface,  showing  the  rupture  of  minute  capillary  vessels. 

As  noted  above,  not  all  of  these  changes  may  be  expected  in  any  one 
carcass,  but  the  presence  of  any  of  them,  taken  in  consideration  with  the 
fact  that  the  disease  seems  to  spread  with  such  rapidity,  will  indicate 
cholera. 

The  United  States  Department  of  Agriculture,  through  the  Bureau  of  Ani- 
mal Industry,  has  been  endeavoring  for  years  to  control  this  di&ease;  as  long 
ago  as  1878  Congress  appropriated  $10,000  and  caused  a  commission  of  nine 
men  to  be  appointed  to  study  the  disease  and  ascertain  if  there  was  any 
remedy  for  it.  They  worked  faithfully  and  in  1905,  Dr.  M.  Dorsett  and 
Dr.  W.  B.  Niles,  with  others,  produced  what  has  become  known  as  the 
Dorsett-Niles  method  of  immunization  against  hog  cholera. 

It  is  unnecessary  to  go  into  the  technical  details  of  how  this  serum  Is 
produced,  but  it  can  be  stated  that  before  it  was  recommended  to  be  gen- 
erally used  it  was  tested  upon  large  numbers  of  animals,  both  in  the  labora- 
tory and  in  the  field  upon  farms  and  under  ordinary  farm  conditions  and 
found  to  be  wholly  dependable  if  used  in  accordance  with  the  very  simple 
directions. 

After  the  method  of  serum  immunization  had  been  perfected  to  a  point 
where  it  could  be  entrusted  to  the  general  public,  a  meeting  was  called  of 
the  officials  of  the  various  states  and  among  those  which  responded  was 
North  Carolina;  and  the  results  were  that  a  plant  to  manufacture  serum  and 
sell  it  to  the  farmers  at  cost  has  been  established  and  has  been  the  means  of 
saving  many  hogs  for  this  state.  This  serum  can  be  obtained  by  application 
to  the  State  Veterinarian,  Raleigh,  N.  C. 

There  are  two  methods  of  using  this  serum;  one  is  designated  as  the  Serum 
Alone  Method,  and  consists  of  injecting  a  proper  amount  of  the  serum  into 
the  muscular  tissues  of  the  animal  to  be  treated  and  will  result  in  giving  an 
immunity  which  will  last  for  from  six  to  eight  weeks.  This  is  ample  time 
for  an  owner  to  clean  up  his  premises  and  remove  the  danger;  or  he  can 
fatten  his  hogs  in  that  time  and  slaughter  them  or  send  them  to  market 
This  method  can  be  administered  by  any  one  and  if  the  ordinary  sanitary 
precautions  are  observed  good  results  will  follow. 

The  other  method  consists  of  injecting  a  proper  amount  of  serum  into  one 
side  of  the  body,  and  into  the  other  side  the  injection  of  a  very  small  and 
carefully  regulated  dose  of  the  actual  diseased  blood  obtained  from  a  hog 
that  was  slaughtered  during  the  last  stages  of  the  disease,  and  which  will 
result  in  an  immunity  of  much  longer  duration,  from  several  months  in  pigs 
to  practically  a  life  immunity  in  older  swine.  But  as  can  be  readily  seen, 
this  method  has  to  be  handled  with  extreme  precautions,  and  so  the  State 
Department  of  Agriculture  has  ruled  that  no  one  but  a  competent  Veterina- 
rian, or  a  man  who  has  been  specially  trained  in  the  handling  of  this  virus 
shall  be  permitted  to  administer  the  "Serum  Simultaneous"  niethod  of  im- 
munization. 

These  methods  of  serum  immunization  are  of  great  value  in  helping  to 
save  the  swine  North  Carolina  now  has,  but  in  order  to  control  the  disease 
and  to  finally  eradicate  it,  we  must  use  something  more  than  serum,  and  the 
following  "DOBS"  and  "DONTS"  will  epitomize  the  most  needful  things  that 
should  be  done  by  the  farmer  when  the  disease  gets  a  foothold  in  his  neigh- 
borhood or  in  his  herd. 
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"If  You  Have  Cholera  Upon  Yottb  Fabm" 
"DO" 

Notify  your  neighbors  that  they  may  protect  themselves. 

Post  notices  of  infection  upon  your  gate  posts  to  protect  others. 

Notify  the  State  Veterinarian  that  he  may  help  you  control  the  disease. 

Burn  all  dead  carcasses  and  stop  the  spread  of  the  disease. 

Disinfect,  remove,  and  Immunize  all  your  well  hogs. 

"DONT" 

Allow  sick  dogs  to  run  at  large;  it  is  against  the  State  Jaws. 

Don't  allow  strangers  to  go  into  your  hog  lots. 

Don't  neglect  to  clean  up  your  farm  after  an  outbreak  of  cholera. 

Don't  allow  buzzards  to  hover  over  or  alight  upon  your  farm. 

Don't  add  new  hogs  to  your  herd  without  quarantining  them  for  30  days. 

Don't  allow  your  hogs  access  to  streams  and  overflows. 

And  if  we  can  have  the  help  of  every  one  to  this  extent,  the  losses  from 
hog  cholera  can  be  greatly  cut  down,  and  a  final  eradication  of  the  disease 
can  be  hoped  for. 


CoDtrolliDg  of  Crop  Diseases. 

Habbt  C.  Young. 

It  has  always  been  exceedingly  difficult  to  present  the  subject  of  plant  dis- 
eases to  farmers.  It  is  a  proposition  that  must  come  to  them  from  scientists, 
must  be  handled  by  scientists  through  the  cooperation  with  the  crop  growers. 
A  farmer  is  almost  helpless  before  a  serious  attack  of  any  plant  disease  and 
as  these  diseases  work  on  the  plants  in  a  similar  manner  that  diseases  work 
on  animals,  it  seems  that  his  first  duty  is  to  consult  or  depend  upon  a 
specialist  to  solve  his  problems.  The  state  has  in  its  employment  men  for 
this  work  and  all  the  crop  growers  need  to  do  is  to  let  their  wants  be 
known.  How  many  farmers  through  lack  of  knowledge  of  what  plant  dis- 
eases are  and  how  they  work,  lose  a  part  or  all  of  their  crop  which  might 
have  been  saved  had  the  disease  been  recognized.  The  sooner  farmers 
realize  that  plant  diseases  exist  and  are  increasing  in  nuniber,  the  better 
plant  diseases  will  be  controlled.  In  the  majority  of  cases  the  son  follows 
out  the  Ideas. of  his  father.  When  we  talk  plant  diseases  to  him  he  says: 
''My  father  could  raise  good  crops  and  fruit  and  never  heard  of  plant  dis- 
eases,' why  should  I  spend  time  and  money  trying  to  eradicate  something 
that  I  scarcely  believe  exists."  He  forgets  he  is  living  in  a  different  age 
than  that  of  his  father.  Diseases  have  become  much  more  general  in  recent 
years,  especially  since  our  modern  methods  of  rapid  transportation.  Our 
desire  for  new  and  imported  varieties  of  seed  helps  to  increase  the  spread  of 
plant  disease.  We  can  notice  though  that  most  of  the  farmers  who  are 
making  money  today  use  every  available  means  for  crop  protection.  But  the 
sad  fact  is,  the  majority  of  the  farmers  of  North  Carolina  are  not  making 
enough  money,  the  cause  of  which  is  largely  due  to  the  lack  of  dependence 
in  experts  that  are  hired  to  help  them,  but  instead  clinging  to  the  ideas  of 
their  fathers.  To  give  you  some  idea  of  how  much  the  farmers  depend  upon 
the  specialists  secured  to  help  them  I  wish  to  cite  the  following  example:  In 
many  sections  of  the  state  the  growers  of  leguminous  crops  have  been  notic- 
ing a  sort  of  damping  off  or  wilt  in  some  of  their  clover  fields.  This  is 
caused  by  a  fungous  disease  that  is  brought  into  every  community  along 
with  the  clover  seed.  The  fungus  forms  its  spores  in  small  groups  surrounded 
by  a  heavy  wall  so  that  the  small  body  of  spores  resembles  very  closely  a 
clover  seed.  These  bodies  are  sown  in  the  field  along  with  the  clover  seed 
and  the  result  is  you  have  introduced  a  disease  that  is  likely  to  stay  with 
you  as  long  as  you  try  to  grow  clover.  These  little  bodies  known  as  sclerotia 
can  only  be  recognized  by  specialists.  In  order  to  check  the  present  outbreak 
the  State  Plant  Pathologist  sent  out  a  request  for  every  farmer  to  send  in  a 
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sample  of  seed  that  he  might  determine  whether  they  were  suitable  for  sow- 
ing or  not.  The  result  was  that  only  one  man  sent  a  sample  of  his  clover  seed 
In  to  be  tested.  This  fall  thousands  of  acres  were  planted  with  spores  which 
will  be  ready  to  cause  the  disease  next  spring,  all  of  which  could  have  been 
prevented. 

Nearly  all  diseases  of  the  more  Important  crops  can  be  prevented  by  using 
a  small  amount  of  time  and  money  and  a  little  thought.  Take,  for  instance, 
the  oat  smut  The  oat  crop  of  North  Carolina  Is  diminished  from  10  to  40 
per  cent  annually  by  this  disease  alone.  The  cost  of  producing  oats  under 
ordinary  conditions  is  about  $9.00  per  acre.  At  the  average  selling  price  it 
would  take  22.5  bushels  to  break  even.  The  average  yield  for  North  Carolina 
is  about  20  bushels.  Thus  you  can  see  the  average  farmer  is  growing  oats  at 
a  loss,  not  saying  anything  about  the  large  number  who  are  producing  less 
than  the  average.  Ordinarily,  when  preventive  measures  have  been  taken  the 
crop  yield  was  Increased  20  per  cent.  This  Increase  of  20  per  cent  over  20 
bushels  would  bring  the  average  yield  up  to  25  bushels  per  acre.  At  this 
rate  the  farmer  would  not  only  raise  oats  at  cost  but  would  realize  a  net 
profit  of  two  and  one-half  bushels  per  acre.  Oat  smut,  as  a  rule,  can  be 
almost  entirely  controlled  by  treating  the  seed  with  formalin  in  the  following 
way.  One  pint  of  formaldehyde  to  thirty  gallons  of  water  will  make  a  solu- 
tion sufficiently  strong  to  kill  all  smut  spores.  There  are  two  ways  of  apply- 
ing the  formaldehyde  solution.  The  first,  and  a  little  the  cheapest.  Is  by 
spraying  the  seed.  The  grain  should  be  spread  out  rather  thinly  over  a 
smooth  surface,  such  as  a  barn  fioor,  canvas,  or  hard  ground.  The  mixture 
should  be  sprinkled  thoroughly  over  the  grain.  Then  mix  the  grain  well 
and  heap  in  a  pile.  Cover  the  pile  with  old  carpets,  canvas  or  anything  that 
will  prevent  the  fumes  from  escaping.  The  fumes  from  the  formaldehyde 
are  as  deadly  as  the  solution  itself.  Leave  the  seed  covered  about  six  hours 
and  then  dry.  In  the  second  method  the  grain  is  immersed.  This  can  be 
done  by  dipping  a  sack  of  oats  into  a  barrel  containing  the  same  strength  of 
solution  as  used  in  the  former  method.  The  sack  should  be  left  In  the  barrel 
about  ten  minutes.  Then  drain  and  put  the  wet  sacks  of  grain  in  a  pile  and 
cover  as  in  the  first  method.  It  should  be  left  covered  about  two  hours. 
The  seeds  should  then  be  dried  and  sown.  Formaldehyde  costs  about  thirty 
cents  a  pint  and  one  pint  will  be  sufficient  to  treat  30  bushels  of  grain.  It 
only  takes  a  thinking  man  to  see  that  this  is  a  good  plan  to  increase  his  oat 
crop  at  least  one-third. 

The  average  yield  of  cotton  is  diminished  from  10  to  40  per  cent  by  plant 
diseases.  The  one  causing  the  greatest  amount  of  loss  is  anthracnose  or  boll 
rot.  The  spores  of  cotton  anthracnose  are  disseminated  largely  through  the 
seed.  They  can  live  in  the  seed  at  least  three  years  and  it  is  unwise  to  plant ' 
seed  after  they  have  attained  that  age.  The  spores  will  remain  in  the  old 
stems  and  bolls  for  twelve  months.  Therefore,  in  controlling  the  disease, 
there  are  two  Important  measures.  First,  practice  at  least  a  two  year  crop 
rotation.  Second,  select  uninfected  seed.  Seed  should  be  selected  at  picking 
time  from  bolls  that  show  no  signs  of  infection  of  any  sort  The  boll  should 
be  large  and  contain  characters  needed  In  Improving  the  variety.  The  cotton 
picked  in  this  way  should  be  ginned  after  all  other  ginning  is  done  and  the 
gin  disinfected.  If  it  is  too  much  trouble  to  select  cotton  seed  for  the  entire 
field,  a  small  amount  may  be  selected  and  used  for  starting  a  seed  plot.  The 
proper  selection  of  seed  not  only  controls  the  anthacnose  but  improves  the 
variety  year  by  year.  No  man  can  afford  to  raise  cotton  and  not  follow  out 
the  two  methods  mentioned  above. 

Com  suffers  less  from  diseases  than  does  any  other  crop.  Corn  smut 
probably  lowers  the  yield  of  corn  more  than  any  other  disease.  The  only 
control  measures  for  corn  smut  are  crop  rotation  and  field  sanitation.  Keep 
the  smutted  stalks  and  ears  from  getting  into  the  manure.  Seed  selection 
always  improves  com,  yet  a  very  small  amount  of  smut  can  be  gotten  rid  of 
in  this  way. 

The  potato  crop  often  suffers  from  diseases  that  are  largely  preventable. 
Probably  the  most  serious  disease  of  the  Irish  potato,  especially  in  the  west- 
ern part  of  the  state,  is  the  late  blight  or  downy  mildew  {Phytophthora  in- 
festants).  The  disease  appears  late  in  July.  It  affects  the  stems,  leaves,  and 
tubers.    Protective  spraying  with  bordeaux  mixture  will  entirely  control  the 
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disease.  The  first  spray  should  be  applied  when  the  potato  plant  is  about  six 
Inches  tall.  Three  thorough  applications  should  be  given  during  the  months 
of  July,  August,  and  September.  A  5-5-60  solution  of  bordeaux  should  be 
used.  This  means  5  pounds  of  lime,  5  pounds  of  bluestone  and  50  gallons  of 
water.  Bordeaux  mixture  is  prepared  as  follows:  Dissolve  5  pounds  of  blue- 
stone  in  25  gallons  of  water.  The  bluestone  will  dissolve  more  rapidly  if  it  is 
suspended  near  the  upper  surface  of  the  water.  Slake  5  pounds  of  lime  in  a 
small  amount  of  water.  After  the  lime  is  well  slaked  add  enough  water  to 
the  paste  to  make  a  volume  of  25  gallons.  Put  the  two  solutions  together 
and  you  have  prepared  the  best  fungicide  known.  When  bordeaux  mixture 
is  used  for  spraying  fruit  it  should  be  made  of  4  pounds  of  lime,  4  pounds  of 
bluestone,  and  50  gallons  of  water.  Bluestone  can  be  bought  at  any  drug 
store  for  8  cents  per  pound.  Bordeaux  mixture  can  be  bought  already  pre- 
pared for  application. 

Almost  all  diseases  of  farm  crops  can  be  controlled  by  the  following 
methods  of  farm  practice: 

First.  Keep  the  plant  in  a  good  healthy  growing  condition.  This  can  be 
done  by  having  a  good  seed-bed  made  by  deep  fall  or  early  winter  plowing. 
Tne  land  plowed  at  this  time  will  tend  to  conserve  the  moisture  that  falls 
during  the  winter  and  spring. 

Second.    Practice  a  two  or  three  year  crop  rotation. 

Third.    Select  the  best  of  seed  from  good  uninfected  plants. 

Fourth.  Treat  seed  with  a  disinfectant  when  selection  is  impossible,  such 
as  oats,  wheat,  and  potatoes. 

Fifth.    Practice  field  sanitation. 

The  question  of  time  always  comes  up  in  regard  to  attending  to  some  of 
these  small  Jobs  on  the  farm.  It  is  true  that  a  farmer  is  kept  busy  almost  all 
the  time,  but  it  would  be  far  more  profitable  to  him  if  he  had  less  land  and 
smaller  fields.  In  looking  after  the  smaller  things  he  could  make  his  little 
fields  bring  larger  returns  than  the  man  across  the  fence  who  is  still  trying 
to  farm  the  whole  plantation. 


LEAF  TOBACCO  SALES  FOR  NOVEMBER.  1914. 


Pounds  sold  for  producers 37,996,472 

Pounds  sold  for  dealers 3,957,917 

Pounds  sold  for  warehouses 2,252,435 

Total ; 44,206,824 
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